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Novel antibodies and human dendritic cell population and uses thereof 



The present invention relates to novel anybodies specially recogncng a Mn* 
p u ation o. human dendritic ceils (DCs) and methods o, isolatng sa,d DC 
u ng said antibodies. The present invention further relates to aniens and 
ep opes recognized b, the above-described antibodies as well as , 
Jucleotides encoding said antibodies, Furthermore, the present — 
llates to vectors comprising said polynucleotides as wel! as to host c* 
firmed therewHh and their use in the production of said an,ibod,e, Th 
present invention additionally relates to polypepSdes comprising a doma,n of the 
b ng site o, the aforementioned anybodies, or an antigen or epKope descnbed 
above and at least one further, preferabiy functional 
^nucleotides encoding such polypeptides. Furthermore, the presen Unvenho 
e, tes to vectors comprising said po,ynuc,eo«des. host cells transited w,th d 
polynucleoft.es or vectors and their use for the preparation 

scribed polypepUdes. The presen, .nvention also involves a n«,hod for , so * 
or identifying DCs as defmed above and relates to DCs obta.nable by sa,d me. od 
2 LLerized by recognition of the above-described antibody and 
containing the aforemenfconed antigen or epitope. The presen, invent I 
involves a me,bod for preparing or idenWying T cells in a certa.n status as we as 
me ,hods for identifying compounds which inhere with T cel, mediated a*a o 
of immune responses. In addition the present invention relates to k,ts and 
compositions, preferably pharmaceutical and diagnostic compositions, compns.ng 
any of the aforedescribed antibodies, antigens, epitopes, polypept,des. 
polynucleotides, vectors, dendrite cells or T ce,ls or compounds obtainable by the 
aforementioned method. A further object of ,he presen, invention are vacanes 
comprising antigens exposed to dendritic cells, antigen expressing DCs or 
comprising an antigen or epitope mentioned before. Furthermore, the above- 
described dendritic cells are subject for immunopotentiating composes. 



WO 99/58678 



PCT/EP99/03218 



Moreover, the present invention reia.es to the use of T ceiis obtainable b toe 
above-described method, toe aforementioned DCs. anybodies, poiynudeot, es 
and vectors for toe preparation of pharmaceuta, compositions for adop ve 
immunotherapy, preferably against cancer and infectious diseases and a d toe,, 
use for the preparation of vaccines and immunotherapeut.es or for 
Identification of new antigenic targets for immunotherapy. 

Severe, documents are cited throughout the text o, this specification. Each of the 
documents cited herein (including any manufacturer's specifications — 
etc , are hereby incorporated by reference; however, there is no adm,ss,on that 
any document cited is indeed prior art of the present invention. 

, mm une responses to foreign antigens are mediated by three " 
cell types so called T ceils. B cells and antigen-presenting cells (APC). Thymus 
IZ tymphocytes (T cells) can be divided into two func«ona, and phenotypic 
distinct subset, Helper T cells respond to antigen stimulation by producing and 
secreting lymphokines which activate various other eel, types In the immune 
« tern Cytotoxic T lymphocytes (CTL) are specialized for direct killing antigen- 
ic target cells, e. g. virus-infeCed cells. B cells recognize antigens by 
'antibodies. eKher acting as eel, surface receptors or as secreted proteins, wh eh 
bind direcuy to antigens on a solid surface or in solution. By way of co «rast T 
cells only recognize antigens that have been processed or degraded into small 
(ragm en«s and presented on a solid phase such as the surface of APa 
AddHlonally. anUgenic fragments must be presented to T cells in associate w*h 
mal or histocompatibilHy complex (MHC)-encoded class I or class ,1 molecule, 
CD4 + T cells recognize antigens presented by MHC class II products, while CDS* 
T cel,s recognize antigens in the context of MHC class I proteins. The 
presentation of aniens to T cells is earned out by specialized ce„ poputt» 
referred to as APC. Being involved in early events of an immune response APC 
are critical to the Initiation of both T and B cell responses. Typically, APC include 
macrophages/monocytes. B cells, and bone marrow-derived dendritic cells (DC^ 
The most important APC are dendrKic cells (Sprent et al.. 1987. Adv Immunol 41: 
39 133) These cells are specialized for internalizing of exogenous antigens, for 
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the processing of antigens into small peptide fragments, and for the presentation 
of these fragments at the ceil surface, in association with MHC molecules so that 
an appropiate T cell can recognize the peptide-MHC complex and be activated 
(Goldberg and Rock, 1992, Nature 357: 375-379). Since APC express both MHC- 
coded class I and class II proteins, they can present antigenic fragments to both 
CD4+ and CD8+ T cells for the initiation of an immune response. Besides 
presentation of antigens to T cells with antigen-specific receptors, APC provide all 
additional signals for T cell activation. Such signals involve a variety of cell 
surface adhesion and costimulatory molecules as well as cytokines or growth 
factors. Factors necessary for the activation of naive or unprimed T ceils may be 
different from those required for the re-activation of previously primed memory T 
cells. In contrast to DC, the antigen presenting capacity of monocytes and B cells 
seem to be limited to the re-activation of previously sensitized T cells because 
they are not capable of directly activating functionally naive or unprimed T cells. 
The term "dendritic cells" refers to a diverse group of morphologically similar cells 
present in various lymphoid and non-lymphoid tissues (Steinmann, 1991, Ann Rev 
Immunol 9: 271-296). These cells include DC of lymphoid organs such as lymph 
nodes and spleen, Langerhans ceils of the epidermis, veiled cells in the afferent 
lymphatic vessels and DC in the blood circulation. Phenotypically human DC are 
characterized by a high density of MHC class II antigens, the presence of a wide 
range of adhesion molecules and the absence or low expression of a range of 
lineage specific cell surface antigens characteristic for T, B, monocyte and natural 
killer cells (CD3, CD14, CD19, CD20, CD56). Despite this phenotypic 
characterization, identification and purification of DC remains difficult as the 
majority of these antigens are expressed by other cell types. Most published 
reports have utilized DC isolated from the mouse spleen, which show that DC are 
unique APC in that they are capable of activating naive T cells in primary antigen- 
specific response (Inaba et al. f 1987, J Exp Med 166: 182-194; Hengel et al., 
1987 J Immunol 139: 4196-4202; Kast et aL, 1988, J Immunol 140: 3186-3193; 
Romani et al., 1989, J Exp Med 169: 1169-1178; Macatonia et al., 1989, J Exp 
Med 169: 1255-1264; Inaba et al., 1990, J Exp Med 172: 631-640). Therefore, it is 
possible that human DC are also capable of such potent antigen presentation 
function. 
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thp mos. suUable way to enrich DC from human .issue is their isolation from 

tn 32 . Freudenthal and ste.nman. 1990, 

Steinmann, 1990, JtxpMea u.. Immunol 67: 

, . c . , ,e A 87 . 7698-7702; Macatoma et al., 1989, Immunol, o 
Proc Natl Acad Sc. USA 87. 769 ^ 

or* Markowicz and Engleman, 19yu, J 

285-289, Mamowic components: 

In CD 4 s^ monocytes; and an,CD56 spe* for na,ral * * 
2 sold posmve se.ec.ion of DC from the iineaoe markers negate ^ 
And second, p dmerent ,ally expressed by DC as MHC 

fraction by us.ng cell su^ce m ^ et 

class . antigen ^^Z^ a,., 1993, , E,p Med 1* 1067- 
V Led with secondary antibodies directed to the constant regon of the 

P b an avidin or strep.avidin-coa.ed surface. if antibodies are co.ugated to 

«, heeds antibody bound cells can be separated ,n an magnetic fleld 
magne.,0 be ds^ a *bo y ^ ^ ^ 

LhZe are applied. This procedures are .ime-consuming an y,.d nly 
• Id numbers o, purged DC. Moreover .he iso,a,ed DC rac,on *nj. 
r, o.neous due to other con.amina.ing cell populations. Besides grad.en. 

changes of cells (McLellan et al., 1995, Eur L Immunol 25, 2064-2068, Kabel 
a ,„ .969, immunbiology 179: 34,-395* n ^ 

Another widely used technique to obtain DC is based oni 
" marrow r blood derived CD34- ce„s or o, CD14- monocy.es. .nduced by a 
^ * vitro .rea,men. wi, CM-CSE and TN,« or « whic^has .0 
mainlined for a. leas, several days (Cau* e. a,., 1992, Nature 360. 258-261, 
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u h M al 1995 Cancer Res 55: 1099-1104); Sallusto et al.. 1994, J Exp 

::::: L W ciea * ^ - — — 

■♦• «„n nf the cells Moreover treatment with GM-CSF and IL-4 may 

:rri^ — - T - - - — j 

, mm unol 46: 1-9V ^ by the . r lQw (requency in 

Direct — 0. DC om penp ^ ^ ^ ^ ^ 

the c.— ^ - 0 repQrted ^ ^ (o ^ spedfic for DC 

ITdC b i nduced during the pnysioa, iso,a«on procedures usuai-y used o 

blood DC but .s inou ^73.53^ The p55 antigen, an act.n 

purify DC (Hock etal., 1994, immunology 83. 573 581). m p d 

^^"ocCr^ — • yieiding on, -~ 

, hat bind common antigens of both DC and other .eukocytes. 
methods for the modulation of immune responses, 
characterized in the claims. 

(PBMCs) but 
(ii) does not react with other PBMCs. 
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Usually, dendritic ceils comprise a heterogeneous popu.ation of ceils with different 
phenotypes and functional properties they all stand out by their marked capacty 
to present antigen and to prime naive T lymphocytes 1 . Conventional strategies 
such as depletion of lineage marker positive ceils and subsequent isolat.cn of 
MHC class ll-expressing cells have led to the definition of^two major DC 
populations which largely represent mature and immature DC ' . More recently, 
several reports attempted to divide DC according to various categories ,nto 
lymphoid or myeloic dendritic cells (Wu et a,., J- Exo. Med. 184 (1996), 903-911; 
Galy et si, immunity 3 (1995), 459-473), or marginal and interdigitating celis 
depending on the microanatomies location in the murine spleen (Leenen et al., J. 
immunol 160 (1998), 2166-2173). The antibody of the present invention 
specifically reacts with a hitherto unidentified population of DC that compnse DCs 
displaying properties of immature DCs which are HLA-DR'ow, CD**". 
CD45RAhigh C D11c-andCD64- and DCs resembling substantially mature DCs 
with the surface marker characteristics HLA-DR n, 9 n , CD3 3 high, C D45RAlow, 
CD11C+ and CD64+. The DCs recognized by the antibody of the invention, may 
preferably be defined as being a maturationai stage between immature and 
mature DCs and by their capability to react with the novel antibody of the 
invention designated mAb M-DC8. Accordingly, the DCs of the present invent™ 
will also be referred to as M-DC8* or M-DC8+ cells. The above cited novel mAb M- 
DC8 was used to specifically select Jurkat T cell lymphoma subclones wh.ch 
express the M-DC8 antigen (see appended example 10). Said Jurkat suboione 
was employed to generate further novel antibodies of the invention. These 
antibodies comprise the mAbs D-DC8.1 and D-DC8.2. DCs recognized by these 
antibodies will also be referred to as M-CD8 + or M-DC8* cells. 

in context with the present invention, the term "DC population representing a 
maturationai stage between immature and mature DCs" refers to a population of 
human blood DC that overlaps with two major subsets of DC that have previously 
been defined by several investigators 2 ' 3 " 20 as schematically depicted in Figure 8. 
Celis of the first subset are HLA-DRl°w, 0033*™, CD45RAhigh C D11cr and 
CD64- and represent immature DC, whereas the second subset contains mature 
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DC wHh the surface marker characters HLA-DR^, cD33h*. CD45RA'°w. 
CD11c + and CD64*. These ceils, in addition, express CD83 after overnight 
culture 20 The main dis.incton between both established DC poputations and M- 
DC8 + cells is the expression of M-DC8 and CD16 and the absence of the 
^cytoplasmic P 55 amige. So, it is tempting to speculate that M-DC8 + cells 
represent an Intermediate developmental stage. 

The term -peripheral blood mononuclear cells (PBMCs)- within the meaning o, the 
pin, invention refers to nucleated bloc, cells isolated by centrrfugafcon o, 
freshly drawn venous blood over a FicoH^-gradient of 1 .077 g/ml density. 

The term "does no. react with other PBMCs". as used herein means that the 
a body o, the invents does not react or onty negligible cross-reacfc w„ 
; Is („Ke B-lymphoeytes. T-lymphocytes and COM- monies, as d*e 
„h„ve except the M-DC8* cells. Preferably, the cross-reactivrty of the anhbody of 
nvronis less than 10%. -e preferably less than 5% and partly 
preferred less than 3% or even less than 2% or 1%. 

The present invention is based on the observation that a nove, monoclonal 
antibody (mAb M-DC8) obtained by immunizing mice w«h human 
blood cells highly enriched for DC (obtained as described in appended example I) 
specif,ca„y reacted with leukocytes comprising 1-2% of PBMC expressmg HLA- 
D R and lacking common eel, ,ineage-specif,c markers. The charactenstic Ugh. 
scatter profile of M-DC8- cells indicated a eel, population of restricted s,ze and 
granularity ,oca.ed between lymphocytes and monocytes. Within 48h of cell 
culture isolated M-DC8+ cells acquired the typical morphology of mature DC 
characterized by undulating cytoplasm* protrusions'. In contrast to prev^us 
rep orts describing DC as poody phagocytic cells 3 freshly isolated M-0C8 + cells 
avidly ingested latex particles as well as antibody coated erythrocytes. W* 
,mmature DC take up large quantities of antigens via endocytosis and 
macropinocytosis 4 . the findings on M-DC8* cells obtained in accordance with the 
invention point to phagocytosis as an addKional important way of antigen uptake. 
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Quite recently, Fanger et al. described trie expression o, the Fo receptors CD64 
and CD32 on DC and their functional involvement in phagocytosis . In contrast, 
M .DC8* cells ,ack CD64 but, instead, express CD16 together with CD32. Thus 
phagocytosis of opsonized erythrocytes by M-DC8- cells might be mediated 
through both CD16and CD32. 

,„ accordance with the present invention, it has surprisingly been found that 
besides their marked phagocytic activity fresh M-DC8* ceils exhWe an 
Ending capacity to actrvate T cells as evidenced by the efficient ailoan ge, 
a„d TT-dependen. T cell probation. Furthermore. M-DC8* cells no. on, 
T Hd T cells in an autologous mixed leukocyte reaction but also induced a 
J!:;; despise act«* « * are considered typicalfor 

OC' . in contrast to prev.ua reports claiming tha, naive CD46RA* T cells need to 
he enriched in order to obtain a primary T cel, response"* M-DC8 ceiis co^d 
"iteild T cells against KLH w*hout prior enrichment. ,n add,t,on, M- 
DC 8- cells very efficiently stimulated MHC Cass I restricted T cell response. 
They activated a cytotoxic CD8 + T cell clone-after sensation with the specie 

Jced the drfferentlaUon of purified C08- T cells into al,oant,gen-spec, c 
— — cells ' the to, absence ofC^ 

itZa patients as we,, as from norma, donors to develop spe* cyto,ox,c 
activity against melanoma cells in a HUA-restricted fashion. 

„ ottorn n f C eH surface molecules clearly 
M .DC8 + cells revealed a un.que pattern of cell surra 

♦w *nm CD14+ monocytes. Freshly isolated M-DC8+ cells 
distinguishing ^ ^01 ™ * ^ apd CD11b wnereaS 
expressed lower surface levels of HLA-uk, ouo 

h!dens«y o, CD86, CD40 and CD4 was similar to that found on monoc* , O 
1 other hand, expression o, CD45RA, CD11a, 0011c and, particularly, o, CD16 
was distinctly higher than on monocytes. 



PCT/EP99/03218 

WO 99/58678 



M-DC8+ cells differ from the majority of DC that are generated in vitro from 
CD34+ precursor cells or CD14+ monocytes in the presence of GM-CSF and IL- 
4 14 M-DC8+ cells share a number of surface markers and functional 
characteristics with DC obtained by cytokine-driven differentiation in vitro. The M- 
DC8 antigen, however, was not detected on those in vitro generated DC w,th the 
exception of a small subset comprising 2-5% of DC that had been produced from 
CD34+ precursors through stimulation with GM-CSF and TNF-a. The origin of M- 
DC8+ cells as well as the signals inducing the expression of the M-DC8 marker 
remain to be elucidated. 

FcyRIII (CD16) is an additional surface molecule whose expression was found to 
be different on M-DC8+ cells and on the heretofore defined DC. So far, CD16 
expression by DC has been described only on Langerhans cells in mice, where it 
was supposed to enhance internalization of immune complexes and presents 
of antigens 23 . In humans, CD16 expression was mainly confined to granulocytes, 
NK cells, macrophages and a subpopulation of monocytes 24 while DC were 
generally thought to be negative. In contrast, DC freshly isolated with the M-DC8 
antibody expressed CD16 at higher concentration. This obvious discrepancy may 
be due to the short in vitro half life of CD16 on DC since it disappeared w.th.n a 
short period of in vitro culture. In general, Fey receptors seem to be 
downregulated very rapidly by prolonged handling of cells such as Fico.l densrty 

25 

gradient centrifugation . 

,n a preferred embodiment of the invention, said DCs are HLA-DR* and said 
PBMCs are depleted of T- and B-cells and monocytes. Preferably, sa.d DCs are 
CD64-, CD33 + , CD45RA\ CD11c + and pSS'and mostly CD16 + and/or of restricted 
size and granularity located between lymphocytes and monocytes. 

The antibody of the invention can be, e.g.. a monoclonal antibody, polyclonal 
antibody chimeric antibody, humanized antibody, bispecif.c antibody, synthet.c 
antibody, antibody fragment such as Fab, Fv or scFv fragments etc., or a 
chemically modified derivative of any of these. Monoclonal antibodies can be 
prepared, for example, by the techniques as originally described in K6hler and 
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Milstein Nature 256 (1975). 495. and Galfre, Mo*. Enzymoi. 73 (1981), 3 which 
Z e me Won o, mouse myeloma ce,,s to spleen cells derived *,m 

Z— — * - - - — 

antibodies oan, Inter a,ia, be obtained by immunizing m,ce, for exampie BALB c 
1 wKh human mononuclear Wood ceils obtainable as described ,n appended 

Tragedies can be monodonal antibCles. polyclonal antibodies or synthetic 

bL- as we,, as tracts - antibodies, such as Fab. Fv or » 
etc Furthermore, antibodies or fragments thereof to me aforemen.,oned DCs can 
"'obtained by using methods which are described e.g.. in Ha , ow and Un 
-Antibodies. A Laboratory Manual". CSH Press, Cold Spnng Harbor, 1988. These 
77 ,»„ be used for example, for the immunoprec,p,tat,on, 

rrirr: - - - - «. — as - 

Iwng o, the presence of such DCs and for the identification of compound 
I eTctin w*h the DCs adding to the inven«o. For exampie. surface pla mo 
eland as employed in the BIAcore system can be used to mcreas the 
Xency of phage display of antibodies which bind to an 

a „ antibody o, the ,nven«on ^^Z^T^ * 

Malmborg, J. Immunol/ Methods 183 pyyoj, ) v 
"antlbTdies is described, for example. ^ 
oro duction of humanized antibodies are described ,n. e.g., EP-A1 0 239 400 an 
—6, Furthermore, human antibodies In general have become — 
Tee the lability of transgenic mice expressing human ant,bod,es also ca ed 
Igenic antibodies (BrCggeman, Immunol. Today 17 (1996). 39 -397 an 
L combinatorial anybody librae and phage display technology ailow, g the in 
*o combinatton o, variable regions of immunogiobulin heavy and light cha,ns (V„ 
I! C , Id the in vitro selection o, Mr antigen binding spec«y <Win.r, Ann . 
R ev mmunol. 12 (1994), 433-455). By using the phage display method rare 
^ nt le one ape* binding entity ou, o, 10' to 1* different W, or V^, 
ITs can easily be isolated; this is especially true when the repertoire of vanable 
X has L enriched for specie binding entires by using B-iymphocyte 
Z> immunized hosts as a source for repertoire Coning, in addition, approach 
! I semisynth* or fully synthase V„- and/or V, immunoglobulin cha.n 
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repertoires have been developed. For example, almost the complete repertoire of 
prearranged human V-gene-segments has been cloned from genomic DNA and 
used for in vitro recombination of functional variable region genes, resembling V- 
j. or V-D-J-recombination in vivo (Hoogenboom, J. Mol. Biol. 227 (1992), 381- 
388- Nissim. EMBO J. 13 (1994) 692-698; Griffiths, EMBO J. 13 (1994), 3245- 
3260) Hence, all these derivatives of the antibody described above and ,n the 
appended examples are within the scope of the present invention as long the 
antibody recognizes at least one epitope of an antigen specific for the DCs as 
defined above that is preferably the antigen recognized by the M-DC8, the D- 
DC8 1 and/or the D-DC8.2 antibody. As discussed above, the antibody of the 
invention may exist in a variety of forms besides complete antibodies; including, 
for example, Fv, Fab and F(ab) 2 , as well as in single chains; see e.g. 
WO88/09344. 

The antibodies of the invention or their corresponding immunoglobulin chain(s) 
can be further modified using conventional techniques known in the art, for 
example by using amino acid deletion(s), insertion(s), substitutions). add.t,on(s), 
and/or recombinations) and/or any other modification(s) known in the art erther 
alone or in combination. Methods for introducing such modifications in the DNA 
sequence underlying the amino acid sequence of an immunoglobulin cha.n are 
well known to the person skilled in the art; see, e.g., Sambrook, Molecular C.on.ng 
A Laboratory Manual, Cold Spring Harbor Laboratory (1989) N.Y. 

In a preferred embodiment of the invention said bispecific antibody of the 
invention recognizes an epitope specific for a tumor cell, a virus-infected cell, a T 
cel.. a tumor-associated protein, a microbial protein, an allergen, an autoanfigen 
or a cytokine. 

In a preferred embodiment of the invention said DCs are recognized by the 
antibody produced by hybridoma cell line DSM ACC2241. preferably said 
antibody is the antibody M-DC8 (DCS) that is produced by hybridoma cell l.ne 
DSM ACC2241. Said hybridoma cell has been deposited in the culture collection 
Deutsche Samm.ung von Mikroorganismen und Zellkulturen GmbH (DSMZ) in 
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Braunschweig. Germany on October 26. 1995. in accordance with the Budapest 
Treaty As described above and in the appended examples, the novel mAb M- 
DC8 provides a highly selective marker for a unique population of human DC 
which account for 0.5-1% of blood leukocytes and which can directly be .solated 
from blood using a one step immunomagnetic procedure. M-DC8+ cells 
characteristically express FcyRIU (CD16). they are highly phagocytic and display 
an outstanding capacity to present antigen to T cel.s as documented by 
autologous mixed leukocyte reaction, activation of T cells against primary 
antigens, induction of differentiation of purified CD8+ T cells into al.oantigen- 
specific cytotoxic effector cells and induction of differentiation of T cells from 
me.anoma patients and from norma, b.ood donors into melanoma-speafic 
cytotoxic cells. The mAb M-DC8 thus is a valuable too. to determine circulate 
DC for diagnostic purposes and to prepare DC for ex vivo and in vivo antigen- 
specific T ce..-priming. Furthermore, the antibody of the invention is an anybody, 
which recognizes, detects and/or reacts with an epitope on said dendritic cel.s 

(DCs) and is produced by the hybridoma cell lines DSM ACC _ ° r 

DSM ACC These hybridoma cells have been deposited in the culture 

collection DSMZ in Braunschweig. Germany on May 5. 1999. in accordance with 
the Budapest Treaty. As described in the appended examples, these novel mAbs 
D DC8 1 and D-DC8.2 provide for further antibodies which recogn.ze the specific 
M -DC8 + cells described herein above. Like M-DC8, the mAbs D-DC8.1 and D- 
DC8 2 can be used, inter alia, for the immunoisolation. immunolocalization and/or 
purification of dendritic cells of the invention. Furthermore, they are useful for the 
detection and identification of compounds which are interacting or capable of 
interacting with the DCs according to the invention. 

in another embodiment the present invention relates to a human B cell line which 
is capable of producing the antibody of the invention in a humanized form, e.g., by 
transduction of the cDNA coding for the variable heavy and light chain domains of 
the M-DC8 or of the D-DC8.1 or of the D-DC8.2 antibody linked to the constant 
domains of an immunoglobulin into a human B cell line. Said cDNA is obtainable 
by methods known to the person ski.led in the art and are described, inter aha, .n 
Sambrook. loc. cit. and Ausubel "Current Protocols in Molecular Biology", Green 
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Publishing Associates and Wiiey Interscience. N.Y. (1989). The don* of sa,d 
oDN A for expression (or sequencing) may follow standard protocols as descnbed 
eg in Oriandi, PNAS 86 (1989), 3833-3837. or as illustrated in appended 
example 9. documenting the cloning of the variable regions of mAb M-DC8. 

Furthermore, the present invention relates to a continuous, stable antibody- 
producing cel. line which is capable o, producing an antibody of the ,nven^ 
Said cell line can be a nybridoma eel, line, preferably the hybndoma cell line 

having the deposit number DSM ACC2241 . the deposit number DSM ACC 

or the deposit number DSM ACC 

,n a still further embodiment, the present invents relates to an anfcgen or an 
epitope thereof which is recognized by an antibody o, the invention. Sa, an .gen 
or epitope may be glycosylated, unglycosylated or partial* deglycosvlated. As 
dis cussed herein and explained in the examples, the DCs of the present ,nven*on 
feature novel antigens, recognized by the aforedescribed antibodies, such a M- 
DC8 Preliminary biochemical data indicate that the M-DC8 antigen ,s a protein. 
m0 re specifically, a carbohydrate mofcty of proteins. This antigen compnse 
therefore a carbohydrate structure that may be present on glycol,p,ds as well as 
on inter alia, membrane proteins. A major advantage of this new marker » its 
plbiHty to serve as a handle for rapid isolation o, >97% pure DC from bloc, 
within a very short period of Ume. This rapid method of DC isolation may greafiy 
facilitate the use of DC for various ex vivo attempts to immunfce against v.ral or 
tumor antigens. For the identification and isolation of antigen and eptopes ^of me 
invention, e.g.. cDNA libraries can be screened by injecting various cDNAs into 
oocytes, allowing sufficient time for expression of the cDNA gene product, to 
occur, and testing for the presence of the desired cDNA expression product, for 
example, by using the antibody of the invention. 

amatively, a cDNA expression library in E. coli can be screened indirectly for 
peptides having at least one epitope of the invention using antibodies of he 
inven«on (Chang and Gottlieb, J. Neurosc/., 82123. 1988). After having revea ed 
the structure of such antigens the rational design of binding partners and/or 
domains may be possible. For example, folding simulations and computer 
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redesign of structural motifs can be performed using appropriate computer 
programs (Olszewski, Proteins 25 (1996), 286-299; Hoffman, Comput. Appi. 
Biosci 11 (1995), 675-679). Furthermore, computers can be used for the 
conformational and energetic analysis of detailed protein models (Monge, J. Mol. 
Biol. 247 (1995), 995-1012; Renouf, Adv. Exp. Med. Biol. 376 (1995), 37-45). 

in another embodiment the present invention relates to a polynucleotide encoding 
at least a variable region of an immunoglobulin chain of any of the before 
described antibodies of the invention. Polynucleotides encoding said reg.ons are 
obtainable by methods which are well known in the art and comprise, inter aha. 
cloning techniques as described in Oriandi, PNAS 86 (1989), 3833-3837 or 
Sambrook loc. cit. One form of immunoglobulin constitutes the basic structural 
unit of an antibody. This form is a tetramer and consists of two identical pa.rs of 
immunoglobulin chains, each pair having one light and one heavy chain. In each 
pair the light and heavy chain variable regions or domains are together 
responsible for binding to an antigen, and the constant regions are responsible for 
the antibody effector functions. In addition to antibodies, immunoglobulins may 
exist in a variety of other forms (including less than full-length that retain the 
desired activities), including, for example, Fv, Fab, and F(ab')2, as well as single 
chain antibodies (a*. Huston, Proc. Nat. Acad. ScL USA 85(1988,5879-5883 and 
Bird Science 242(1988), 423-426); see also supra. An immunoglobul.n l.ght or 
heavy chain variable domain consists of a "framework" region interrupted by three 
hypervariabie regions, also called CDR's. The extent of the framework region and 
CDR's have been precisely defined; see, e.g., "Sequences of Prote.ns of 
,mmunological Interest." Kabat, U.S. Department of Health and Human Services 
(1 990) The sequences of the framework regions of different light or heavy cha.ns 
are relatively conserved within a species. The framework region of an antibody, 
that is the combined framework regions of the constituent light and heavy cha.ns, 
serves to position and align the CDR's. The CDR's are primarily responsible for 
binding to an epitope of an antigen. Chimeric antibodies are antibodies whose 
light and heavy chain genes have been constructed, typically by genet.c 
engineering, from immunoglobulin variable and constant region genes belonging 
to different species. For example, the variable segments of the genes from a 
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mouse monoclonal antibody may be joined to human constant segments. 
Thus the antibodies of the present invention can be produced by expressing 
recombinant DNA segments encoding the heavy and light immunoglobulin 
chain(s) of the antibody invention either alone or in combination. Sa.d 
polynucleotide may be, e.g., DNA, cDNA, RNA or synthetically produced DNA or 
RNA or a recombinant^ produced chimeric nucleic acid molecule compns.ng any 
of those polynucleotides either alone or in combination. Preferably sa.d 
polynucleotide is part of a vector. Such vectors may comprise further genes such 
as marker genes which allow for the selection of said vector in a suitable host cell 
and under suitable conditions. Preferably, the polynucleotide of the invention ,s 
operatives linked to expression contro. sequences allowing express.on ,n 
prokaryotic or eukaryotic cells. Expression of said polynucleotide compnses 
transcription of the po.ynuc.eotide into a translatable mRNA. Regulatory elements 
ensuring expression in eukaryotic cells, preferably mammalian cells, are well 
known to those skilled in the art. They usually comprise regulatory sequences 
ensuring initiation of transcription and optionally ooly-A signals ensunng 
termination of transcription and stabilization of the transcript. Additional regulatory 
elements may include transcriptional as well as trans.ational enhancers, and/or 
naturally-associated or heterologous promoter regions. In this respect, the person 
skilled in the art will readily appreciate that the polynucleotides encoding at least 
the variable domain of the light and/or heavy chain may encode the vanable 
domains of both immunoglobulin chains or only one. Likewise, said 
polynucleotides may be under the control of the same promoter or may be 
separately controlled for expression. Possibie regulatory elements perm.tt.ng 
expression in prokaryotic host cells comprise, e.g., the P L , toe. ftp or tec promoter 
in £ coli and examples for regulatory elements permitting express.cn ,n 
eukaryotic host ceils are the AOX1 or GAL1 promoter in yeast or the CMV-, 
SV40- RSV-promoter (Rous sarcoma virus), CMV-enhancer, SV40-enhancer or a 
g ,obin'intron in mammalian and other animal cells. Beside elements which are 
responsible for the initiation of transcription such regulatory elements may also 
comprise transcription termination signals, such as the SV40-poly-A site or the tk- 
poly-A site downstream of the polynucleotide. In this context, suitable express.on 
vectors are known in the art such as Okayama-Berg cDNA expression vector 
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pcD V1 (Pharmacia), pCDMS. pRCCMV. pcDNAI . poDNA3 (,n-vi. ro gene). 
DSPORT1 (GIBCO BRL). 

Prefers, the expression centre, sequences will be erotic promoter systems 
n vlrs apabie o, transforming or transfecting erotic host ceiis. but control 
fences tor photic hosts may also be use. Once the vector^ 
,„lpora,ed into the appropriate host, the host is mainta.ned under con tons 
suitable for high ievei expression o, the nucieotide stances and, as d 
th e ejection and puriflcation of the immunogiobulin »gh. c a,ns, h avy cha, . 
, ighl /heavy chain dimers or intact antibodies, binding fragments or other 
luZb* .orms may ,o»ow; see, BeychoK. Ceiis o, ,mmuno g iobu„n 
Synthesis, Academic Press, N.Y., (1979). 

As described above the po,ynuc,eo«de of the invention can be used a*>ne cm. 
par, o, a vector to express the antibody of the invent™ ,n cells, for, .g. . ene 
Irapy or d«gnos,cs of diseases reiated to ma,ignant DC £ DC 

re ,ated leukemias. The polynucleotides or vectors contamrng the ® 
qU ence,s, encoding any one of me above described anybodies is introduced ,n,o 
He cel, which in turn produce the antibody o, Merest Gene 
bas ed on introducing therapeutic genes into ceiis by ex-v,Vo or ,n-«vo echn^ es 
s one of me most important appiications of gene transfer. Su,tab,e vectors, 
methods or gene-de,ivery systems for /n-v,.ro or fn-vivo gene therapy are 
scribed in the Mature and are known to me person skilled in 
Giordano, Nature Medicine 2 (1996), 534-539; Schaper «*, Res. 7 996 
91 1.919; Anderson, Science 256 (1992), 808-813; Isne, Lance. 348 (1996). 370 
374; Muhlhauser, Circ. Res. 77 ,1995), 1077-1066; Wang, Nature Me ,c,ne 2 
(1996) , 714-716; W094/29469; WO 97,00957, Onodua, Blood 91 (1998, 0-36 
Verzeletti. Hum. Gene Ther. 9 (1998), 2244-2251; Verma, Nature 389 (1997) 
239,242- US 5.580,859; US 5.589.466; US 4.394,448 or Schaper, Current 
Opinion 'in Biotechnology 7 (1996), 635-640, and references cited therern. The 
poiynucleotides and vectors of the invention may be designed for dm* 
introduction or for introduction via liposomes, or virai vectors (e.g. adenowai, 
retroviral) into the ceil. Preferably, said eel, is a germ line celi. embryonic «* cr 
egg eel, or derived therefrom, most preferab,y said cell is a stem cell. Th,s 
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embodiment is particularly suited for bispecific antibodies of the invention, e.g., 
with one specificity against a tumor antigen which would facilitate the 
internalization, processing and presentation of tumor cells or parts thereof such as 
soluble tumor antigens and the like. 

Furthermore, the present invention relates to vectors, particularly plasmids, 
cosmids viruses and bacteriophages used conventionally in genetic engineering 
that comprise a polynucleotide encoding a variable domain of a chain of an 
antibody of the invention; optionally in combination with a polynucleotide of the 
invention that encodes the variable domain of the other chain of the anfbody of 
the invention. Preferably, said vector is an expression vector and/or a gene 
transfer or targeting vector. Expression vectors derived from viruses such as 
retroviruses, vaccinia virus, adeno-associated virus, herpes viruses, or bov.ne 
papilloma virus, may be used for delivery of the polynucleotides or vector of the 
invention into targeted cell population. Methods which are well known to those 
skilled in the art can be used to construct recombinant viral vectors; see, for 
example the techniques described in Sambrook, Molecular Cloning A Laboratory 
Manual, Cold Spring Harbor Laboratory (1989) N.Y. and Ausubel, Current 
Protocols in Molecular Biology, Green Publishing Associates and Wiley 
Interscience N.Y. (1989). Alternatively, the polynucleotides and vectors of the 
invention can be reconstituted into liposomes for delivery to target cells. The 
vectors containing the polynucleotides of the invention (e^, the heavy and/or light 
variable domain(s) of the immunoglobulin chains encoding sequences and 
expression control sequences) can be transferred into the host cell by well-known 
methods, which vary depending on the type of cellular host. For example, calcium 
chloride transfection is commonly utilized for prokaryotic cells, whereas caloum 
phosphate treatment or electropo ration may be used for other cellular hosts; see 
Sambrook, supra. Once expressed, the whole antibodies, their dimers, individual 
light and heavy chains, or other immunoglobulin forms of the present invention, 
can be purified according to standard procedures of the art, including ammonium 
sulfate precipitation, affinity columns, column chromatography, gel electrophoresis 
and the like; see, Scopes, "Protein Purification", Springer-Veriag, N.Y. (1982). 
Substantially pure immunoglobulins of at least about 90 to 95% homogeneity are 



WO 99/58678 



PCT/EP99/03218 



18 



preferred and 98 to 89% or more homogeneity most preferred, for pharmaceut,cal 
uses Once purified, partially or to homogeneity as desired, the polypeptides may 
then*be used therapeutically (including extracorporeal^) or in developing and 
performing assay procedures. 

The presen, invention furthermore reia.es to host ce„s transformed «tt , . 
po,ynuc,eo,ide or vector o, the invention. Said host cei, may be a prokaryo.,0 « 
euLotic cell. The polynucleotide or vector of the invention which ,s presen. ,n 
1 hos. ce» may either he ,n.e 9 ra.ed in.o .he genome of the host cel, or ,. may he 
maintained extrachromosomally. 

Z hos. ce„ can he any proKaryo.ic or eu^Cic ce, The term «ot,c « 
1„, to include ai, bacteria which can be .formed or UansfeCed w,«h a DM A 
" RNA molecules for the expression o, an anybody o, the invention or the 
^responding immunoglobulin chains. ProKa^c hosts may .nclude gram 
negati e as we,, as gram positive bacteria such as. for example. £ «* & 
—'urn, Serbia marcescens and Bac*s su«s. The term -euKaryo„c ,s 
m ea7. I" >ude hu. not be,ng ,im«ed to insect, fungal, p,ant, an,ma, or human 
preferred funga, cells are, for examp,e, those o, the genus Saccharomyce, 
r P ar«cu,ar .hose of the species S. cerevfciae. A polynucleotide coding for an 
an Ly o, the invention can be used «o .ransform or .ransfec. the hos, us,ng a y 
o le technics commoniy Known to those o, ordinary s« in the art. Espec, 
preferred is the use of a plasmk, or a virus containing the coding seguence of the 
antibody recognizing the DCs of the invention for purposes of euKaryo,c or 
prok aryo.ic transform^ or ,ans,ection, restively. Methods for prep,nng 
Led operably linked genes and expressing .hem in, e.g.. mamma„an ce„s and 
haceha are we„-Known ,n *e art (Sambrook. e, a,., Molecular Con^ A 
Manua,, Co, Spring Harbor Laboratory, Co,d Spring Harbor NY, 
2) The gene* construes and methods described therein can be u.,„zed tor 
expr ssion o, me anybody o, .he invention in euKanyotic or proKa^c hos*. n 
genera,, expression vectors containing promoter seguences wh.ch fac, tate .he 
Iden. transition of the inserted polynucleotUe are used ,n connection w«h 
the host. The expression vector typically certains an origin of replicate, a 
promoter, and a terminator, as well as spedfic genes which are capable of 
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providing phenotypio selection of the transformed ce,,s. The transformed hosts 
can be grown in fermentors and cultured according to techniques known ,n he rt 
to achieve optima, ce,l growth. The anybody or its corresponding immunoglo u n 
chain(s) of the invention can then be isolated from the growth medium , ce,,ular 
tysates or cellular membrane fractions. The isolation and purification of the, e.g., 
Lobiany expressed antibodies or immunog.obulin chains o, the invent may 
2 by any conventional means such as, for example, prepare chromatographic 
separations and immunological separations such as those involving the use o 
monoclone, or polyclonal anUbod.es directed, e.g.. against the constant reg,on of 
the antibody of the invention. 

Thus in a further embodiment the invention reia.es to a method for preparing an 
antibody capable o, recognizing dendrfc cells (DCs) o, a DC popu at.cn of 
irlfure and mature DCs from peripheral blood mononuclear cells (PBMCs, or a 
functional fragment or derivative thereof comprising 

(a) culturing the cell of the invention and 

(b ) isolating said antibody, functional fragment or immunoglobulin chain thereof 
from the cells or the culture medium. 

The present invention also involves a method for producing cells capable of 
expressing an antibody of the invention or its corresponding immunoglobulin 
chain(s) comprising genetically engineering cells with the pclynucleoMe or w h 
the vector of the invention. Preferably, the immunoglobulin cha,n(s) thus 
expressed are displayed on me eel, surface of the transacted cell. Th,s 
embodiment as well as some others mentioned herein may be adapted for phage 
display techniques such as described above. The cells obtainable by the method 
of the invention can be used, for example, to test the interaction of the antibody of 
me invention with its anUgen. The cells obtainable by the above-described method 

may also be used for the screening methods referred to herein below. 

Furthermore, transgenic animals, preferably mammals, compns.ng a 

polynucleotide, vector or cells of the invention may be used for the large sca,e 

production of the antibody of the invention. 



PCT/EP99/03218 



WO 99/58678 



20 



imm unog,obu„ns can be ^ used for P ^ ^ 

unwanted cells or an* 9 e * ^ ^ ^ associated „»h many 

pnor ai*bo*es. For ant, jn patients 

te ^^^-rZTu» — Mr. etc. Cher 
undergcng an organ transplant. ^ 

*— mM \ a TZ: ^ CZ^, and myasthenia 
sclerosis. —0, «^ ^ can be prepared by 

gravis. Denvat,ves of the antibody o P p ept idomimetics. 
methods Known ,0 ^ ^ JZ^^ *- " 
Me , h ods tor the ^ , Enzymology 267 (1M8 , 220-23, 

described, for example .n Ostresh, Me Furthermore , me three- 



1545-1558). 



SZT^— » «-»■ — - " ,T ' 
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The an.ibc.ies, antigens and epitopes o f me »en„cn c * - 
therapeutically in patients having an autoimmune response, e.g.. to protems o 
o, hormone producing ceiis such as isiet ( W cells o, the pancreas^ 

===== 

autoimmune disease. 

o, indirect coupling is by use o. a spacer mce y. These spec 

be selected to enable , dn« » *~J*» J and eptopes 

^ITltr^ —es. iectins. and to.n, 
Th e Z l which can be conjugated to the embodies, antigens and ep,.ope 
rrinLtion include compounds which are classic* referred to as drugs 
such as mitomycin C. daunorubicin. and vinblastine. 

radically conned antibodies, aniens or ep^ * 
,„ e a immunotherapy, certain isotopes may be more preferable than 

r: « — " as we " as stebi,i,y t 

" Ending on the autoimmune response, some emitters may be 
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pre ,erab,e to others. In general, a and , panicle-emitting radioisotopes are 
preferred in immunotherapy. Preferred are short range, high energy a emrtters 
such as 212BL ^mples o, isotopes which can be Pound to the — . 
antigensorepitopesoftheinventonfortherapeutiopurposesare I. I. . 

67cu212 B l212Al.2 11 Pb. 47 Sc 109 W««i 188R9 - 

specific delivery of the toxic effect. 

« .nh^nces produced by plants, animals, or microorganisms 

of an a and p subunK which under proper conditions can be separated. 
IS! delive^ to a DC or T-cell expressing a receptor for the ant,ge, 

been obtained according to the method of the invention and op,ona,,y mod„,ed 
can be used in accordance with the embodiments described above. 

According to me foregoing, the present invention further relates to a polypeptide 

comprising 
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a domain of a binding site of the antibody of the invention or an antigen or 
epitope of the invention; and 

a, least one further domain, said domains being linked by covalent or non- 

covalent bonds. 



Said binding site domain contained in a polypeptide of the invention compnses a, 
fe ,1 complement determining region (CDR) of the antibody o the 
nl The person skilled in the an Knew that each variabie domain he heavy 

relatively conserved framework reg.ons or FRs . The uuks 
Lie regions of the antibody o, the invention can be d— e* 
♦ * a h*t "Seauences of Proteins of Immunolog.cal Interest (U.b. 
ZZ o ™ aT-man Services, third ed.on, 19 S3, fourth -£ 
Z Tm editfcn 1990). The person skilled in the a, wi„ readily apprec, »e tha 
le binding site domain o,,he antibody of the invention o, antigen or e P op o 
Z erl can be used for the construction o, other polypeptides or anlbod es 
«ZL specificity and bioiogica, function. Thus, the present inven„on als 
2 es o polypeptides and antibodies composing a binding site domain or anfigen 
o I^pe ofl invention. The person skilled in the an wil, readily apprecate *a 
Z the binding sites or CORs described above antibodies can be cons*, ted 
according to methods known in the a,, e.g., as described ,n EP-A1 0 451 216, 
EP-A1 0 549 581 and WO 88/09344. 

Multivalent polypeptides such as recombinant afunctional antibody constructs 
p, an increasing, import therapeutic and scientific role in particuiar ,n « e 
Ldica, field, for example, in the deveiopmen. o, new treatment approaches fo 
I and autoimmune diseases or as interesting toois for the analyse an 
Edition o, cellular signai transduce pathways. For example, by crossing 
CD3-ac,ivation antigen on T celis with a tumor associated an ,gen on tumo 
Lis bispecmc single-chain antibodies can bnng both cells together so hat the 

T™r ce« is efficiently .ysed during the cell-ceii contact (Mack. Proc. Nat,. Acad. 

Sci USA 92 (1995) 7021-7025). Comparable approaches have been or are 

. « .k„ iamrt cells tea virus-infected cells) and for the 
being developed for other target cells (e.g. v..u 
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recruitment o. ether effector cell populations (e.g. NK-cells and mononuclea 
phagocytes). Using Afunctional fusion proteins that canv an antibody fragment as 
Lrgeting mechanism, a large number of different receptors and ligands can be 
spLcally bound to defined surface molecules on seiected cell populates. I. . 
particularly interesfing that surface molecules on the same eel, 
Led by bi-sp^cific antibodies in order to modulate cellular funCon or the state o 
iTal or differentiation o, such cells. A possible app,ica,,on o, this ^pe o, 
abroach may be the induCon of energy ,„ au,o-ag g ress,e B- or T-lymphoc. 
tha, p,ay a pathogenetic role in many autoimmune diseases . Regard,n g * bro* 
scion* and therapeutic relevance, efficient and reproduce m s «o 
producing recombinant polypeptides comprising functional ant,gen b.nd ng s tea 
I ot particular importance; such methods yield, for example, 
ispecL anybody consuls by expression in bacteria and in mamma an 
Sa d recombinant bifunctiona, single-chain proteins usually are 
different scFv-antibody fragments, each of which consists of one ,mmunc,lobu, n 
variable heavy (V„) and one variable light (V L )-an.igen bindmg doma, . 
Alternatively, they may comprise such an antibody fragment and one non- 
Znoglobulin part. A„ functional domains are located on a single polypep de 
hain and pined together by flexible Glycin-Senn- or other appropnate pep de 
rs Th bifunctiona, polypeptide chain can be produced as functional pro, n 
Meeting mamma,ian or less pre,eren«y other host cells w,th e 
corresponding DNA-seouence. that additionally may encode an optional protein- 
tag , preferential, a poly-histidine-tag, enabling easy punf,cat,on of the 
recombinant protein for example by using a nicKei-chelate-coiumn^s has b« 
demonstrated by way of example with a bispecific s,n g le-cha,n anybody 
functionally expressed in CHO-cells, scFv-antibody fragments can m pnncple 
bind to their antigen either as the N-terminal or the C-term.nal part of a 
I JLal sing, chain construct, (Ma* Proc. »a, Acad. Sci. U.S.A. 
7021-7025). 

,„ a preferred embodiment of the invention, said at least one further domain 
comprises a polypeptide selected from the group consisting of effector protems 
having a conformation suKable for biological activity, amino ackl sequences 
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capabie of sequestering an ion, and amino acid sequences capable of selective 
binding to a solid support or to a preselected antigen. 

P efelly said ettector protein is an enzyme, to*, receptor, b.nd.ng srte, 
antibody binding site, grow* tacto, ce»-d*eren,,a.ion facto . 
mphoKine, cytokine, hormone, a redely detectable moiety, an„-me,abo„te 
InTgen. Said antigen can be, e.g., tumor antigen, a viral antigen, a m,crob,a 
a*en, an allergen, an auto-antigen. a virus, a microorganism, a polypept.de. a 
neDtide or a plurality of tumor cells. 

71 Ire said sequence capable o, sequestering an ion is preferab y selected 
'rem Imoduii, m e,ha,,o,hione,n, a fragment thereof, or an amino acd sequence 

rich in at least one of glutamic acid, aspartic acid, lysine, and arg.nme. 

3«on, said polypes sequence capable of seiecuve b^a- 

support can be a posKively or negatively charged ammo acd sequence a 

^Ine-containing amino ac W sequence, avidin. streptavidin, or a fragment of 

Staphylococcus protein A. 

The effector proteins and amino acid sequences described above may be present 
Z pirn which itsei, is e«her acUve or no, and which may be removed, when, 
e.g., entering a certain cellular environment. 

,n a most preferred embodiment of the invention, said receptor is a costimulatory 
surface mLuie important for T-cel, activation or comprises an eprtope b,nd,n g 
site or a hormone binding site. 

ln a farther most preferred embodiment o, the invent, said cos.imuia.ory 
surface molecule is OD80 (B7-1) or CD86 (B7-2). 

Advantageously, said domains induding the V„ and/or V t domains are connected 
t Oexible linKer, preferably by a polypeptide iinKer disposed between 
domains, wherein said polypeptide ilnKer comprises plural, hydropl*. pep.,de- 
b „nded amino acids of a length sufficient to span the distance between , e C- 
ermina, end o, one of said domains and the N-termina, end o, the other of sa,d 
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d omains when said polypeptide assu.es a ****** —* for binding 

when disposed in aqueous solution. 

Yet in a further embodiment, the present invents reia.es to P*™*^ 
.ion encode the above-described antigens, epriopes or 
which upon express.cn encode th ^ ^ 

peptides. Said 

Jch further comprises a selectabie marxe, see aiso supra. 

k ^ m =nt the oresent invention relates to a cell containing the 
,„ a ^'^^^Z,, Preferably, said ceil is a mammalian 
^nucleotide or vect r ^ Qf ^ yeast and 

- - - : ^ ■ - *— an,isen ' epl,ope or 

polypepUde is used as a diagnostic means; see also supra. 

. ,h» nresent invention thus relates to a process for the 

see also supra. 

oii™* the recombinant production of polypeptides 
Thus , t h e present inve. an epitope and antigen 
comprising a binding site having affinity an p 
* * to ncs of the invention or comprising said ant.gen or epitope. * 

Arising such binding s«e demons « -j- ^ in the 

art that the bindrng ^ and , mag|ng 

t0 other mo,et,es as desenbed ch e miC al,y after expression of the 

"T U tTrchme y „ tr" coupling product may be engineered ,n,o 
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in a suitable bos, system, and the expressed proteins are collected and renature* 
eoessary As described above, the binding site domain is preferably de^ed 
r ne vlbie region o, anybodies, preferably monoclonal antibo^o - 
invention In mis respect, hybridoma technoiogy enabies product of cei, 
lis antibody to essentially any desired substance that produces an .mmune 
™ RNA encoding the light and heavy chains ot the immunoglobulin can 

hen be obtained from the cytopiasm o, the hybddoma. The 5' end por»,on of the 
TrnA can be used to prepare cDNA to be used in the method o, the present 
" he DNA encoding the po,ypep«des of the invention can then be 

expressed in cells, preferably mammalian cells. 

Depending on the host cell, rena.ura.ion techniques may be required to attain 
^Information. 1, necessary, point substitutions seeKing to opt.m.ze ,n« 
may be made in the DNA using conventional cassette mutagenes, or other 
plmengineenng me thodo,ogy such as is disclosed herein. Preparatton o, the 
1 Z1L o, the invention may be dependent on Knowledge o, the ammo c,d 
g^ or corresponding DNA or RNA sequence, o, bioactive proteins such a 
enzymes toxins, growth factors, cel, differen.ia.ion faCors. receptors, an,- 
ICL. hormones or venous cytokines or lympho.nes. Sequences are 
reported in .he literature and available through computenzed data bank, Fo 
xamP-e, a polypeptide of the invention can be constructed that, consists o 
he single-chain Fv fragment o, the antibody of the invention, preferab, »OCB 
and the extracellular par. of the human costimulatory pro.e,n CD80 <B7 
connected by a pepttde linker. The CD80 costimulato^ prCein belongs toft. lg 
TpXily. ^ a heaviiy glycosy,a.ed pro.ein o, 262 amino acid, A more 
cled description was published by Freeman G.J et.al. J.,mmunoU43 ,1989, 

H . 2722. Stable expression can be performed in. e.g., 
cells as described by Kaufmann R.J. (1990, Methods Enzyme,. 185. 537-566. The 
rl ein can then be punf,ed via its His-tag attached to the C*n*» by u ng 
Nt-NTA-colurnn (Mack et.a,., Proc. Na«. Acad. SC. U.S.A. 92 0™1 -7025V 
To analyse the binding properties drfferen. EUSA assay can be Morme. o 
example, binding to the 17-1A-an,igen can be analysed us,* , ™ 
antigen obtained as desenbed (Mack, Proc. Natl. Acad. Sc. U.S.A. 92 (1995) 
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• „ in CHO-cells of the DNA encoding the first 264 
7021-7025) by stable express.on m CHO cells 
amino acids of the 17-1 A antigen a,so known as GA 733-2 (Szala. 
Acad. Sci. U.S.A. 87 (1990)3542-3546) 

u a- nt thP oresent invention relates to a method for isolating or 
' T To^l TlZL periphera, b,ood, comprising the steps of 

thereof- „« n n rPils reveal a considerable 

. .inn' " According to a recently proposed model, eany DCs are 
of their maturation . Accord, g vertebra te organism where they 

fou „d almost ubiquitously a. vanous s,«es of the verteb 9 
gently - up and process exogeno us — or » ^ 

run::: z — . « < r - ::: — ; 

pnm e The , r prominent rapacBy ,o prime T iymphocytes 

Ve r s DC P ~ -ctive tor the deveiopmen, o, immunomoduiatory 
« in alia the use o, DC has been proposed for therapeutic ex v,vo 
llvtic T ceils against defined tumor peptides or viral antigens . 
T, oT^LTL tools for reprogramming T cells in order to combat 
S.m.larly. DC ma i~» „ for the deve , opm en. of such 

""Tlli I - P»~* mention was the extremely low frequency 
therapeutic strategies until in. v for 
of DC in blood. The few DC-spe* marKers reported so n 

lation of blood DC. CD83 is induced only during in vitro culture and the acton 
no 21 p55 is confine, to the cytoplasm" Current iso,a,ion protocols 

iific mAbs combined with density gradient cen«n<uga„on or differentia 
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—rrrrir.-^ 

several days""^ es h accordance with the present invention. 

Th e prov,s,on of h nove ^ ^ nw ^ for the 

SU * " 7 U rt ue W «on o, human DC with a character* 

pu„f,cat,on o, novel u„k,u J' ^ ^ m of Dc 

c^rt^JT^ — - - - * ;r es 

Illon o, pu*d COB T celis into aiioantigen-sp** cytolytic cells. 

■ i t ri DCs also called M-DC8 + cells comprise a substantial fraction of 
IT Toe ad how phenol and functional characteristics o, Immature 
crculatmg DC and show p ^ ^ ^ „ y ^ 

DC. upon culture, M-DC8+ c* ^ ^ ^ present 

prominent capacity ^ ^ jtr lct.n and direct isola«on of human 
invention can serve as a su,mb, to encomp assed by the 

DC. A variety of uses for the isolated M O- ^ 
invention described herein, induding but no, i,m„ed ^ he u o M 
APC . the activation and — - ~ ^It^H-- 00 

as „ idea| candldates for ^ US e in immunotherapy 

Therefore M-DC8+ cells may ^ autoimmune 

against infectious d,seases . -^ * J can fee used fa 

diS eases.,nth,connec,,o he^ cdy P ^ ^ 

the in vivo recruitment of target cells 10 u y 

,„ n relates to dendrite cells as defined above, 
Thus, .he present — * o » an ^ or 

«ed by the art, ^° f method described above. The human 

epitope o, the invents or ^ present invenSon ca „ be 

Sir" d immune responses. The isoiated population o, human 
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„ cells described can ~* - - 

:::: — eC.: - — » - - — ,or 

immunotherapy. 

lt is also evident ,o the person — , the a, « 

mention can be further — ^ , * be with 
nudeio acid molecule. For example. DCs o the nv ^ 

ge „es for cytokines or signaling molecules to r^ate P 9 ^ 
esponse in vitro or in vivo. For example, sec^ ^ 

. r t rpl i stimulation directs differentiation ui 
micr oenvironmen. of T cell ^™ for Th2 we T h e,per celis 

W e T helper cells whereas ^JT^,^ Said mod lf,cation can be 
Seder 8. Paul (Ann. Rev. Immunol. 12 (1994) 635 , 

^ed ^ 7 J^Z:^Z well Known to those 
m ethods for transfecting oells »th Furthe rmore. gene 

therapy may be earned y transfe cting cells such as 

mo ,ecu,e or vector o, ,N , — « P - J ^ re „ s 
DCs with the p olynucleot,de or vector ex v ^ 

r ''"I::: bl on — .ng P— o — * cells by e,v,o or 
aPy ;ech a e= - of «he most Important applications of gene, transfer. 
,„.v,vo techn,ques s o ^ ^ descnbed „ 

Suitab ,e ^-^^ pereon skilleo in the ar, as deseed herein 
the literature and are Known h ^ cinn pri for direct introduction or 

for introduction via ^^"^^ molecule Intotoe ceil Preferably, said cell is a 
containing said recombman DNA mo ^ ^ 

ge[m „ne «<'- m ^' ^ Q the l ntion can also be used for the 
pharmaceutical compositions accoraing embryo nic 
treatment of diseases hitherto unknown as be,ng mediated by DCs. An em 
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oe« can be for example an embryonic stem ceil as described in. e.g.. Nagy, Proc. 

»»..«-—» -n, « en 2. »~ — « — 

than using express** vectors wn ^ ^ a 

- - — - t * — vectors, mowing ,e 

for tne s elec«,on < ce * b ^ ^ ^ ^ ^ ^ expanded 

n enpessi m ple X vir U s t hymidineKinase(W, g ,er.Ce»11(1977.2^ yp 
guanine phosphoribosyitransferase (SzybaisKa, Proc. ^ 

TJ^^l^l. 1* — resistance to methotrexate 
used as the basts ot ^ ^ ^ Acad . 

^TS)^^ Li — <° —ben* acid 
Sci. USA 78 (1981). 1527) gp . wh|ch 

S ^ or Puromycin (pa, P-mycin N-ace,y, transferase Add, n 

e jabie genes have been desenbed. for example. trpB. which aliows cells to 
selectable genes nave h tetinol in 

ODC (ornithine decarboxylase) which confers res.stance 
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k ,«» inhibitor 2-(difl U oromethyl)-DL-ornWne, DFMO (McConlogue. 

* M— Biology. Co, Spdng Ha*or 

T eel, stimulation. This aCity may be reflected by .he ,ncr ased MHC ^ 

■ the raised exhibition of oostimulatory molecules on M-DC8 cells 
expression and the raised exn aDDeare d to be particularly 

after in vitro culture. Coculturing with allogeneic T cells appeared P 

. , ..iinni* cells Various methods for using 
potent to upregulate these molecules on M-DC8 ^ 
DCs to activate T-caUs have been described; see. e.g.. WO94/02156. 

Thus , ,n a further embodime 

^rr^T^Z, exposed to an antigen or 
T .ce„s w„h ^2^^o^ 0 no b ^^o 

expressmg an n„ge o a* methodswhich can be used to have 

in re sponse to the anhge, Th re r ^ y ^ ^ ^ 

anaaeni c ^ » , he aMc ^^n 0 f MHC Cass I 

are Known to those . . M ^ ^ Mn 

" Td" CLg t^ra - and directly bound to MHC molecules on 
M acco d,ng o now 9 ^ ^ ^ qq 

tn e surface o DC ^ no*, , s ^ ^ 

can be exposed to ,ntad £ 8 P ^ Qf MHC 

+ , n tn CD 4+ T cells Part of the endocytosed prote.ns can 

— i;:r::zieiLre „ are by r — 

Tpresented to cytotoxic COS* T celts or their p^-^J-- 

— ,rom o, 

: : J* see - sup, Hence, such in vitro 
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seated and,or primed T ceils can be used in <*** «* * 

. , .,«•„ as described for CMV in immune-compromised patents 

;::rrr E :; d i M ed. 33 3 ( «* — 

Un - .mor menses 

Thi iq the fast and facile procurement of DOS accorumy 

^or development of adopts —therapeutic strategies for vanous 

indications including cancer. 

W — "Vceii P— , T-cei, cecity iymphoKne 

pJSTt- * «. ~ " d methods are CO. or «, ~ 

For — , for identify an an,, 9 en receded by CO^- OC are 
incubated wrih .he antio^ protein ,n ^ ^ |ength 

-r c^t rr-j^ - P- * 

;T de— from a peptide iibrar, The T cei, response is 
— ed air Lr 3 , 5 or 7 days by measure the incorporation c M 
determine ch ^ interferorvgamma by EUSA 

determined by measunng 5i C r-labeled target 

or interferon-gamma. Cytotox,aty can be evaluated by lys 
cells expressing the respective antigenic peptides bound to MHC class 
molecules on their surface. 
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,„ a « further embodiment the present invent relays to a method for 

T ™u -rtivaSna or co-stimulating compounds comprising, 
identifying T.ce» activ*9 ^ T . ce „ s in the 

"Ions .0 perm* interaction arm. compound with the cells and 
W Te^ng the presence of a signa, generated from the aCv,,on of the X- 

cells. 

ln a further embodiment, the present invention relates ,o a me*od for «ng 
In a turtner actiV ation or stimulation comprising 

(a) contact T-cell .m jn response t0 the 

(b) detecting the presence ui 

--*r the :tri" above or in the appended 

t0 methods known ,n th ^ ^ the above described methods. 

;::r : r — -t — - — - - — to an 

antigen by incubation in culture med.a. 

The term -compound" in a method of the invention includes a single substance or 

Said compound(s) may be compr Furtnermore said compounds may 

^^^ZZZZXZZ^ of inhibiting T- 
b e Known ,n the art but rthert ^ ^ 

activation or not Known ,0 beusem - • cuiture ^ „ ^ 

The plurality of compounds may be, e.g., aau 



int0 the Ce "' tn AM i, identified in the method of the invention, 
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°— on .he — ST L- «*• * - 

performed several times, preteraniy one 
m e.hod o, .he inven.,on only compnses • J"^T ^ 

and ,or physics, propels, andmos^pre, V ^ ^ 

me mods o, the presen ^Z^< ™ °the, - — ~» 
person s«ed In the art> — ^ ^ as in 

d eschPed in .he pnor an o y - ^ ^ ^ ^ ^ readi , y 

the appended examples. ^ be used jn orde r to perform 

re co g n*e which further ^ 0 , en2yme , , „ 

the methods of the ^ jn turn ^ates or 

mat convert a - -^ n „ the metho d o, .he inven«ion is 
suppresses T-cell achvaW, Such adapWo ^ ^ 

we » within .he skill of .he person Mad o me art 
undue experimentation. 

tumor cells. 

Com po,ds and an,ens ;;r ^ * — ^ 
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Handbook of Organ to Chemistry, Sponger e«on New York Inc 175 » 
Avenue New YorK, N.Y. 10010 USA and Organic Syn«hes,s, W.ley, New Yor 

HZ Z 1* o, interact s»es o. a putative inhibitor and the 

, „ I the invention by computer assistant searches for commentary 
a „„gen of the nvenho y g m . 120) . Furthe r 

t L 22 (1994) 1033-1036; Wodak, Ann. N. Y. Acad. Sc. 501 (1987). 1 13. 
Trans. 22 (1994)J03 resute obtained from the above- 

Pabo, Biochems*, 25 986) 59 ^ ^ ^ ^ rf ^ 

= .nmov 267 (1996) 220-234 and Dorner, B.oorg. Med. Chem. 4 
ST " ~ - -.dimensional and,or c^hic 
Id o, inhibKors or abators o, DC/T-cell interact can be used for the 

combination with the antibody or antigen of the invention (Rose, 

0996), 12933-12944; Rutenber, Bioorg. Med. Chem.4 (1996), 1545-1558). 

,„ „ the present invent provides methods for W en«ying impounds 
which are capable o, modulating DC and T-cell mediated .mmune response, 
Compounds found to activate T-celi mediated responses may be used ,n ft. 
I ale! ^ cancer, for example the treatment o, epithelia, cancers, e 
2mas o, the breast, prostate, gastro internal tract, kKney, lung, sK,n and/or 
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other sites and the treatment of related diseases, .ike cell proliferative disorders. 
M addition, it may also be possible to specffically inhibit and/or protect tarn w- 
dlseases, thereby preventing vira, infec«on or viral spread. Compounds .denied 
as suppressors of T-cell activation or stimulation may be used ,n organ 
transplantation in order to avoid graft rejection; see also supra. 
Te Impounds identified or obtained according to the method of the presen 

invention are thus expected to be very useful in diagnostic and in particular o 

therapeuuc applications. Hence, in a further embodiment the invent relates to a 

method for the production o, a pharmaceutical compost 

tne compound identified in step (b) of the above descnbed methods of the 

invention In a pharmaceutic* acceptable form. 

The therapeutically useful compounds idenffied according to the m ttod o e 
invention may be administered to a patient by any appropnate method for the 
liar compound, e.g.. orall, intravenous* parenteral,, t—ily 
ransmucosali, or by surgery or implantation <e,.. w*h the concern, - 
the form of a solid or semi-solid biologically compatible and resorbable matnx) 
o, near the site where the effect o, the compound is desired. Therapeufc doses 
are determined to be appropnate by one skilled in the art, see supra. 

Moreover, the present invention relates to kits and composes comprising *e 
antibody of the invention, the antigen or epitope descnbed above, the 
aforemLoned polypeptide, the polynucleotide, the vector or the dendntic ce Is o 
the invention, the T-cells obtainable by the method of the mventjon or the 
compound obtainable by the aforementioned method. Preferably said compose 
is a pharmaceutical composition. 



The pharmaceutical composMon of the present invention may further compnse a 
pharmaceutical* acceptabie earner. Examples of suftable pharmaceutical earners 
are well known in the art and include phosphate buffered saline solutions, water, 
emulsions, such as oil/water emulsions, various types of wetting agents, stenle 
solutions etc. Compositions comprising such carriers can be formulated by well 
known conventional methods. These pharmaceutical compositions can be 
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administered to the subject at a suitable dose. Administration of the suitable 
compositions may be effected by different ways, e.g., by intravenous, 
intraperitoneal, subcutaneous, intramuscular, topical or intradermal adm.n.strat.on. 
The dosage regimen will be determined by the attending physician and other 
clinical factors. As is well known in the medical arts, dosages for any one pabent 
depends upon many factors, including the patient's size, body surface area, age, 
the particular compound to be administered, sex, time and route of adm.n.strat.on, 
general health, and other drugs being administered concurrently. Generally, the 
regimen as a regular administration of the pharmaceutical composition should be 
in the range of 1 ug to 10 mg units per day. If the regimen is a contmuous 
infusion, it should also be in the range of 1 ug to 10 mg units per kilogram of body 
weight per minute, respectively. Progress can be monitored by penod.c 
assessment. Dosages will vary but a preferred dosage for i— s 
administration of DNA is from approximately 10° to 10« cop.es of the DNA 
molecule. The compositions of the invention may be administered locally or 
systemically. Administration will generally be parenteral*, e.g., intravenously; 
DNA may also be administered directly to the target site, e.g.. by biolistic del.very 
to an internal or externa, target site or by catheter to a site in an artery. 
Preparations for parenteral administration include sterile aqueous or non-aqueous 
solutions, suspensions, and emulsions. Examples of non-aqueous solvents are 
propylene glycol, polyethylene glycol, vegetable oils such as olive o.l, and 
injectable organic esters such as ethyl oleate. Aqueous carriers include water, 
alcoholic/aqueous solutions, emulsions or suspensions, including sal.ne and 
buffered media. Parenteral vehicles include sodium chloride solution, R.ngers 
dextrose, dextrose and sodium chloride, lactated Ringer's, or fixed oris, 
intravenous vehicles include fluid and nutrient repienishers, electrolyte 
replenishes (such as those based on Ringer's dextrose), and the l.ke. 
Preservatives and other additives may also be present such as. for example, 
antimicrobials, anti-oxidants, chelating agents, and inert gases and the l.ke. 

It is envisaged by the present invention that the various polynucleotides and 
vectors of the invention are administered either alone or in any combination us.ng 
standard vectors and/or gene delivery systems, and optionally together w.th an 
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or autoimmune diseases and/or together with a pharmaceut.ca.iy P 

we,l Known ,n the ^ ^ Qf trea(ment or delaying of different Kinds 

Srrl -I"* — cies or viral infection or cancer. 
Furthermore, said pharmaceutical composition may be a vaccme. 

j ,„,.. ,, ia f ro m one or more antibodies, fragments of 

invention. . f e vacc j n ation 

For example polynucleotides of the inventon may be used for gene 

d7a J cc nes Routes for administration of gene,DNA vaccnes are we 
or as DMA been succsssfu „ y used to « 

Known ,n the art and ON ^ ^ m ^ - __ 

alloimmune. «*»™» and nt VP ^ ^ ^ 

^ Z^l lT^ ,o be protect in different modes o, disease 
^"cad. So, U.S.A. 90 <1993>, -78,1*82; Boyer, Na. Me. 
(l-ynan, r.u 1495-1498; Montgomery et al., 

MM71 526-532; Webster. Vaccine 12 (1931). " „„„ v - 

. r fan, 2 (1993) 777-783; Barry, Nature 311 (1995), 632-635; Xu and 
Cell B,0 12 1 ^ 3 ' 9 777 £ur j , mmun ol. 26 (1996), 2749- 

S, "',-^;' Oonelly. Annu. Rev. 15 ,1997, 617-648; MacCregor, 

— s o, said antibodies or ^ - 

"dlL III — are Known in the art. Vaccines can 

1 used for the treatment and,or the prevention of an infection w,.h patb. og n 

2Ze, and are administered in dosages compatible with the method of 
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fomu ,*n, and In such — tha, w„, be pharmacoiogicaiiy effects .or 
prophylactic or therapeutic treatments. 

Pra teins. protein fragments and,or protein delves ^ ^J^Zl 
Known in , h e ar, (see. e. g . Cryz, -immunotherapy and Vaccnes ^VCH We nh 

> o i MQ«m loc cit) Furthermore, it has been shown that even 
(199 „; Paul (198 loc j ^ ^ ad M w ,, ch 

intracellular enzymes of bacterial pdin y 

provide immunological protection (Michetti. Gastroenteroiogy 107 

L*. inteC immun. 65 (1997), 4668; Lowhe, Spnnger Sem.n. Immunopathoi. 

19 (1997), 161) 

example, in Paul, runuc Kaufmann, Walter de 

M „re,n. -Concep* ^^^^Z. - - 

The acUve immunogenic ingred,ents often are mixed 

acceptable excipients which are compare with the act,ve 

events indude but are not IMed to water, saline, dextrose, glycerol, etha^ 

Z Z L combines o, these excipients in vadous amount also may be 

u ed h! accine aiso may contain small amounts o, auxiliary substances ^ 

-ra,::-:^^^^^ 

• . +am m 0 /PRP 11687 also referred to as nor-MDP), 
nornuramyl-L-alanyl-D-isoglutamme (CGP Hb»'. a 
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2^3 LUaospho^ Wylan,,ne (CGP 19635A. aiso referred to as 

MTp'e) MF59 and RB (MPL ♦ TDM ♦ CWS, in a 2% — 

Zon Further adjuvants may oompdse DMA or oiigo— s £ « 

* OpG-containing motifs (CpG-o.igonuoieo.ides; Kneg. Nature 374 (1995), 646 

549- Pisetsky, An. internal. Med. 126 (1997), 169-171). 

i ^psuies. sustained reiease foliations or powders and - about 10, 
I about 95% o, active ingredient, preferabiy about 25% to about 70 A. 

Vaccines are administered in a way compatibie with the dosage formation, and 
l ib amounts as wiii be prophyiacticaiiy and,or therapeutic* effecuve. The 

a^ 50 micrograms ot antigen per dose, and depends ucon the sublet to be 
TL the capadty of the subject's immune system to synthesize an.,bod,es, and 
rC 7- -ught. Precise amounts o, active ingredient required o 
: dlister: aiso may depend upon the judgment o, - P = „d m 
be unique to each subject. The vaccine may be given m a s,ngie or mu,t,oie dose 
dl A multipie dose is one in which a primary course of vaccnafon may be 

Cais required to maintain and,or to reinforce the immune response. .0 
Tampie a one to four ninths for a second dose, and if requ,red by the 
wlua, a subsequent dose(s, after severai months. The dosage reg,men a, o 
Tbe defined a, ieas, in pa, by the need o, the individua, and be 
dependent upon the practitioner's judgment. 
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, nP of the present invention are also vaccines based on cells or 
mm the scope of t p se ^ ^ ^ ^ 

earners for, mter al.a, tumor ^ ^ , 

^-^-^"JSri.'M-. 1 0995, 1297.30, 
T P C S 5 5B P a9 Ua. J. BXP. Med. 1B3 (1996,. 317-322; 
^ I : P ado Z e Mediae Vaccine Suppi. 4(5, (1998,. 525-531,. 

Exp. Med. 186 (1997,. 1247-1256). 

ih,» to use a pharmaceutical composition of the invention 
Addition*, it . po-* o - a Ph ^ ^ 

which comp- mj. • -^ we receplot . m ed,a,ed 
Suitable gene delivery systems y s 

niMA and v ra vectors sucn ab u«ih co 
delivery systems, naked DNA, and 

====== 

activators of DC mediated immune response. 
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Thus the present invention also relates to a method for the production o a 
transgenic animal, preferably transgenic mouse, comphsing introduction of a 
polynucleotide or vector of the invention into a gem, cell, an embryomccell, stem 
cell or an egg or a cell derived therefrom. The non-human animal to be used ,n 
the method o, the invention may be a non-transgenic healthy animal, or may have 
Tvira, disease or cancer, or a DC or T-ceil mediated autoimmune disease. 

Production of transgenic embryos and screening o, those can be : performe . 

as described by A. L. Joyner Ed.. Gene Targeting. A Practical ApproacM «93 

Oxford Unrversity Press. The DNA of the embryonal membranes of embryos 

be analyzed using Southern blots with an appropriate probe. 

The invention also relates to transgenic non-human animals such as transgenic 
m ouse rats, hamsters, dogs, monkeys. rabbHs or pigs comprise a polync eo„de 
Sector o, the invent or obtained by the method described above, prefer * 
wherein said polynucleotide or vector is stably integrated into the genome of sa,d 
I^lan anil, preferably such tha, the presence of said polynuc^e o 
cor leads to the expression o, the antibody, antigen or polypepfde o, he 
Invention. On the Cher hand, knock ou, non-human animals may be generated 
that are no longer capable of expressing the antigen of the invent™. 

,„ another embodiment the present invent relates to a diagnostic composftion 
Uprising any one o, the above described the antibodies, the aniens or 
epZs. Polyps, polynucleotides or vectors o, the invent and opt,ona„y 
suitable means for detection. 

The antigens of the invention are particularly suited for use in immunoassays in 

which they can be ufced in liguid phase or bound to a solid phase earner. In 

lition. I antigens used in these assays can be detectably labeled ,n venous 

wly . samples o, immunoassays which can u*. the antigen o, the ,nven,,on 

are comp-ve and non-competitive immunoassays in eUher a direct or ,n*r c 

format. Examples of such immunoassays are the radioimmunoassay RIA). the 

„ m »trir assav) and the Western blot assay. Detection of 
sandwich (immunometnc assay) a™ 

anybodies which bind to the antigen or epitope of the invenfon can be done 
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Sizing immunoassays which ™ in either the fomard. reverse, or s,mu taneous 

l s including immunohistochemica, assays on physiological samples. The 

f „ 2 Jtides o, .he invention can be bound to many different earners 

3 7" Z, -nee o, antibody speoitieany reactive w*h the DCs of 
and used o etec th P ^ ^ ^ 

, . natural and modified celluloses, polyacrylam,des. agaroses, and 
amyloses, natural and m ^ for 

magnetite. The nature of the earner can 
purposes of the invention. 

There are many different labels and methods of labeling Known to those of 
There are ma y ^ ^ be used ,„ th e 

^ : rildTrmes, colloidal meta, foresee. 

Trends, chemilumlnescen, compounds, and bioluminescen, compounds, see 

also supra. 

-~;.r:r::=:rr: 

pre para«,on o a M * ^ ^ ^ means 

rrrtr^: - - .he — . — — « - 

1 separate elements to be used in me method. For example, one of he 
ler means may comprise an antigen of the invention hound to a earner. A 
I" L mly comprise soluble, detectably-labeled second 

h L form or in solution. In addition, the earner means may also contarn a 

s T* — - - — — s — ■ prede,ermin r a zi 

antigen o, the invention. These latter containers can then be use to 
Z dard curve into which can be interpolated the results obta.ned from 

present invention, 

,„ . M further embodiment the present invention relates to a vaccine comprising 
e at " -Posed dend* cells or antigen expressing DCs or the anhgen o 
: p CTescrild above. Isolated DCs can be prepared in vitro to preseM 
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« ;^ ar rnd+ or CD8 + T cells as described 

rr r - - - a ;:r r , — * 

below. They are anti . tum or vaccination, into areas of 

inters (Nestle, Nature Mad. 4 (1998) 328-332). 

„. Dnt lhe Dresen , invention relates to an immunopotentiating 
,„ another embodiment t e p esen ^ ^ ^ ^ 

" TSJTT.n or I anima, susceptibie to sue, disease 
resP onse ,o a drsease ^ be enhanced and spec , flca „y 

immunogenic** of DCs used to d , mmune response, e.g., 

by , ra „sduo, « a a immune response ant^en- 

~ - * cO N A coding tor „.2 Por P— a 

W dLed immune response they are mod« to secrete IU-4. 

, ^ tho , i«p of the T-cells obtainable by a method 

de scHbed above tor e ^- ^ ^ ^ ^ ^ expQsed t0 an 

immunotherapy and tot* u » ^ fcn fo[ acttoting T . cell s 

antigen for the preparat on of a ,ph. ^ ^ 

i„ a human or an amma, or exam e V ant , genlc pepfides ,o T ce«s 

(see above) for severe days , v* ^ 

ce„s. Antigens mav be tum< a ^ J 9 such a$ , L . 2 . 

of actuated T c* n** b . «w£ - ^ ^ ^ T ^ 

Antiaen-specific stimulation of the i cans h 

^hen adoptive, transferred to the donor most* by i.v. ,n,ec»o, 

. . , . thB Drese „, invention is the use of the bispeeffic antibody 



WO 99/58678 



PCT/EP99/03218 



46 



lar get cells with said dendntic cal.s. Prefer*, said targe, ceils are tumor ceils or 
virus-infected cells or cells infected with a microorganism; see also supra. 

The dosage ranges for the administration o, the antibodies, antigens and epKopes 
0 h nv ntion are those large enough to produce the desired effect ,n v*,ch *e 
1 , ms or cellular destruction of the autoimmune response are ame,K,rat^ 
The dosage should not he so large as to cause adverse side effects, s ch a 
unLnted cross-reactions, anaphylactic reactions, and the liKe. Generally, he 
dZTw.il vary with the age. condition, sex. and extent o, the drsease ,n the 
P a« and can he determined by one o, sKII in the art. The dosage can be 
adjusted by the individua, physician in the even.o, any coun.erind,cat,ons. 

Furthermore the present invention involves a method for the mediation of 
I by transacting genes for cytokines or signaling molecu es to 

program immune response in vitro or in vivo. Por exampie o, such 
cytokines and molecules see supra. 

Furthermore, the present invention relates to a method for 

synthesized by DCs having enhancing, modulating or suppress effect 

*• cnprific activation of T cells comprising 

^ 'platan, using, e.g., conventional biochemical methods and «est,ng he 
enriched or isolated molecules for antigen-spe* T cell aCvaUon ,n a cei, 
culture system lacking DCs; and/or 
(W Ipahng gene expression in DCs o, the invent with that ,n other 
' ' Zn-presen,ing cells such as monocytes by subtract Con.ng or 
differential display RT-PCR. 

,„ add, S on, the present invents involves a method of propagating DC in vKro 

Tiling DCs of the invents in a specif, cytoKine coc te il supporting 
growth and proliferation of DCs in vitro; and/or 
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(b) immortafeng said DCs by transduction of transforming genes such as the 
gene coding for the SV40 large T antigen. 

For examP , tola, ^ can he isoiated = OCs £ — and other 

antigen-presenting cells using, e.g.. the RNAzol B metn i 

diff erentL display can be permed as described in the art; see e.g.. Kc,ma, , 

Biol. Chem. 271 (1996). 12327-12332. 

preS ent invention may be <*^T> database . Medline .. ^ be 

example eledron,c devices. For example th p ^ 

utife ed which is available on the « an(J 

n^w nim nih nov/PubMed/medline.html. Furtner 
^ n tr ts hnp://v™w.ncbU, m .nih.gov/, ht,p:,/www,nfob to gen.,r,. 
addresses suoh >J* > nttpJ/www ,i gr.org/, are Known to 

h ttp-j/www.fm,.ch;b,olog y /research ^ 

PerS °: a^I—on in biotechnology and a 

and for current awareness is given in Berks, TIBTECH 12 (1994), 

- — -, rr r-r rrr r, r: 2: 

HvtnL may be desirably employed in humans, aUhough anima, treatment ,s 
also encompassed by the methods and uses described here,n. 
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The figures show: 



Figure 1 



Figure 2 



Frequency, size and granularity of M-DC8+ cells. 
Flow cytometric analysis of human peripheral blood cells after lysis 
of erythrocytes and staining with the mAb M-DC8 foilowed by 
pnycoerythrin-conjugated anti-lg antibodies (A). The numbers 
indicate the percentage of cells in the respective quadrant. The 
scatter profile of gated M-DC8+ cells is shown in (B). For 
comparison, (C) gives the scatter profile of ungated leukocytes. 

Analysis of expression of lineage-specific and DC-related surface 
markers on M-DC8+ cells and efficiency of immunornagnet lC 
isolation of M-DC8 + cells. 

Doub ,e immunofluorescence staining of M-DC8+ cells was 
performed either on PBMC (A, E and G). on T cell-depleted PBMC 
(B-D), on PBMC depleted of T and B cells (F) or on purified M-DC8 
cells (H) For detection of the intracellular P 55 antigen (E) 
unseparated PBMC were stained for the M-DC8 antigen, fixed wrth 
paraformaldehyde, permeabilized with saponin and labeled «tfh a 
p 5 5-specif.c mAb. The CD83 antigen was demonstrated on PBMC 
depleted of T and B cells and cultured for 48h simultaneous sta.n.ng 
with M-DC8 and CD83 mAbs (F). The frequency of M-DC8+ and 
HLA-DR+ cells before and after isolation of M-DC8+ cells by 
magnetic cell sorting from PBMC is shown in (G) and (H). Results 
are representative for 20 (A-D. G and H) and 5 (E and F) different 
donors. The numbers indicate the percentage of cells in the 
respective quadrant. 



Figure 3 



Morphology and phagocytic activity of M-DC8+ cells, 
in the upper panel cytospins of purified M-DC8+ cells immediately 
after isolation (A) and after in vitro culture for 48h (B) are shown. The 
lower panel shows M-DC8+ cells after phagocytosis of latex beads 



WO 99/58678 



PCT/EP99/03218 



49 



(C) or of antibody-coated SRBC (D). For light microscopy cells were 
stained using May-Gruenwald/Giemsa stain (A, B and D, 
magnification, x100). In (C) cells were subjected to confocal laser 
scanning microscopy after embedding in gelatine. 

Figure 4 Stimulation of T cells by M-DC8+ cells. 

Purified T cells (1x1 <>5) were cultured with graded numbers of erther 
M-DC8+ cells (closed circles) or CD14+ monocytes (open circles) in 
the presence (C. D) or absence (A, B) exogenous soluble anfgens. 
(A) allogeneic APC; (B), autologous APC; (C). autologous APC m 
the presence of TT (5 ug/ml ); (D), autologous APC in the presence 
of KLH (1 ug/ml ). After 5 days (A, C), or 7 days (B, D). proliferation 
of T cells was determined by 3 H -thymidine uptake. In (C) and (D) 
values of T cel. proliferation in the absence of soluble antigen were 
subtracted from the total cpm. Values shown represent the mean of 
triplicate samples. SEM was <15%. The results shown in (A), (B). 
and (C) are representative of 6 independent experiments, (D) is 
representative of 3 different experiments. 

Figure 5 Stimulation of a CTL clone by peptide loaded M-DC8+ cells and 
CD14 + monocytes. 

M-DC8+ cells and CD14 + monocytes were pulsed overnight with 
100 ug/ml of a tyrosinase-derived peptide and then cocultured with 
the tyrosinase-specific cloned CTL for further 401, Activation of T 
cells was assayed by determining TNF-a secreted .n the 
supernatants of triplicate cultures. Columns represent the mean of 
three individual values which are indicated in addition. 

Figure 6 induction of alloantigen-specific cytotoxic T effector cells. 

Unseparated T lymphocytes (A) and purified CD8+ T lymphocytes 
(B) were cocultured with allogeneic M-DC8+ cells (closed circles) or 
CD14+ monocytes (open circles) for 7 days. Cytotoxicity of T 
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Figure 8 



Figure 9 



Figure 10 



Figure 11 
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lymp hocytes was tested against ^Cr-labeled stimulator type PHA 
blasts in a 4 hour chromium release test. 

,„du*n o. cytotoxic effector ceils specific tor a ^"ase-d-ived 
tumor peptide. PBMC of a heaUhy donor and a melanoma patent 
were activated by four consecutive rounds o, stimulation agams, a 
^rosinase-denved nonamer peptide presented by pu*d 
auto ,ogous M-DC3- ceils. A) Spe* lysis o, ^ ce»s 

loaded with peptide at an effector to target ratio of 40 . 1 . B) TNF 
re lease by effector cells after contact with melanoma celis la*ng or 

• ea IP/T ratio 1 • 2) Bars represent means of 
expressing tyrosinase (ST ratio 1 . d>. ° 

triplicate determinations, SEM was <1 5%. 

Synopsis of different human blood DC subsets characterized on the 
basis of surface marker expression. 

Nucleotide sequences o, the cDNAs encoding the heavy chair , (VH) 
of th e variable region o, monodona, antibody DCS (SEQ ID NQ 
and the deduced amino acid secuences <SEQ ID NO: 2) m one l^r 
code Numbers refer to the nucleotide sequence posrtions at the 3- 
e„d of the triplet shown. S- end 3-ends of the sequences are 
indicated. 

Nucleotide sequences of the cDNAs encoding the light chain <VL) of 
le variable region o, monoclone, ant^y DCS (SEQ ,D NO: 3 and 
the deduced amino acid sequences (SEQ ID NO: 4) in one .*» 
code Numbers refer to the nucleotide sequence positions at the • 
end of the triplet shown. 5'- end 3'-ends of the sequences are 
indicated. 

Comparison of endocytotic capacity between mDC8-positive (filed 
bars) and conventional DCs (shaded bars). Monocytosis was 
measured by FACS using Lucifer yellow (LY uptake; left panel) and 
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mannose receptor-mediated uptake by FITC-conjugated dextran 
(FITC-DX; right panel). Results from FACS analysis were 
quantitated and are expressed as mean fluorescence inten8rt.es 
(MFI). 

Figure 12 Comparison of cell surface molecule expression capacity between 
freshly isolated mDC8- P ositive (upper panel) and precursor cells for 
conventional DCs (CD14-derived; lower panel). Histogram plots from 
FACS analyses are shown. The first histograms were obta.ned with 
the secondary antibody alone. The y-axis shows the number of cells; 
the x-axis shows the fluorescence intensity and is a measure for the 
level of cell surface expression. Numbers below the name of the 
surface antigen give the calculated mean fluorescence .ntensrty. 

Figure 13 Comparison of cel. surface molecule expression capacity between 
cultured mDC8- P os*ive (upper panel) and precursor cells or 
conventional DCs (CD14-derived; lower panel). A. Cells cultured for 
7 days in the presence of GM-CSF and IL-4 only; B. Cells stimulated 
at day 5 of the GM-CSF/IL-4 culture for 40 h with 1 ug/ml LPS. 
Histogram plots from FACS analyses are shown. The first 
histograms were obtained with the secondary antibody alone. The y- 
axis shows the number of cells; the x-axis shows the fluorescence 
intensity and is a measure for the level of cell surface express.on. 
Numbers below the name of the surface antigen give the calculated 
mean fluorescence intensity. 

Flaure 14 Establishment of Jurkat T lymphoma cell subclones that express or 
not express the antigen which is recognized by the monoclonal 
antibody M-DC8. Jurkat T cells were analyzed by FACS after 
staining with M-DC8 IgM and detection with PE-conjugated anthlgM 
antibody (y-axis). Normal Jurkat T cells (upper panel) had very few 
M -DC8-positive cells (upper left quadrant). These cells were .solated 
and propagated over many rounds of selection resulting .n a 
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Figure 15 



subclone highly expressing M-DC8 (lower left panel). A subclone o 
jurkat cells showing virtually no M-DCS-positive cells (lower nght 
panel) was isolated after depletion of any M-DC8 positive cells using 
magnetic beads decorated with M-DC8 antibody. 

Binding of monoclonal antibody M-DC8 to glycolipids extracted from 
Jurkat expressing the M-DC8 antigen. Lipids were extracted rom 
jurkat subclones either highly expressing the M-DC8 antigen ( ane 
1, or not expressing the antigen (lane 2). Lipids were seperated by 
,„in layer chromatography and the chromatogram probed wrth M- 
DC8 IgM and its detecton by a secondary anti-IgM antibody. A 
Western blot w* lipids is shown. The position o. fcvo „p,ds 
immunoreacting wKh M-DC8 IgM are indicated by arrows. The open 
circle marks a minor band from M-DC8-negative cells. 

Characterization of membrane proteins immunoreacting with 
monociona, antibody M-DC8. Integral membrane proteins were 
prepared from M-DCS-positive Jurkat cells (lanes 1 and 3) M-DC8- 
negative Jurkat ceiis (lanes 2 and 4, and M-DC8-posi,ive endnt, 
ce „s isolated from human PBMCs (lane 5). Western ,o, are 
shown For lanes 1. 2 and 5. filters were probed wrth M-DC8 IgM 
detected by a seconder anti-IgM antibody. For lanes 3 and 4 an 
antibody was used which recognizes the glycoprotein PSGL-1. The 
positions of PSGL-1 (right) and of three M-DCS-positive proteins 
(le( ,) are indicated by arrows. The position of *> molecular srze 
standards of 200 and 1 1 6 kDa are indicated on the left. 

HgU re 17 Characterisation of PBMCs recognized by the monoclonal antibodies 
D DCS 1 and D-DC8.2. Human PBMCs from the same donor were 
double-labeled with antibodies against CD14. HLA-DR or CD16 and 
the three monoclonal* as indicated, and analyzed by FACS. Double 
positive cells are seen in the upper right quadrants. 



Figure 16 
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Binding of monoclonal antibodies D-DC8.1 and D-DC8.2 to Jurkat 
Clones expressing the M-DC8 antigen. Jurkat subclones 
Z-*» M-DC8 antigen (M-DC8 + ) and no, expressing the 
(JdOO were tested for binding of D-DC8.1 and D-DC8.2 
ntibodi s. FACS anaiyses are shown. Monociona, *M was 
deleted by a PE-coniuagted anti-IgM antibody (Y-ax,s). Cells 
b «ng the —na, antibodies are shown in the upper left 



quadrants 



The examples Illustrate the invention 

Exampto V. Iso.a.ion and Character,^ of M-DC8* leuKocy.es 

■ • a h ,n„d and buffy ooat preparations were obtained from the 

Wh °'; "CbI t ns^o Ilea, Lit, TU Dresden, w«h the informed 
Depart me^,omoodTran ^ ^ ^ ^ ^ ^ 

I JtmM Limine, 1% nonessentia, amino acids (Biochrom 

TTT ZV* Tu/ml peniciiiin. 100 pg,m, streptomycin (both from Gibco. 
Berlin. W, " > ^ ^ re(erred to as 

according to the (pharmada , Freiburg . FRG) density 

(PBM C, were prepa^ J J ^ ^ ^ 

, h »H 27 A greater than 99% depletion was obtained by a second round of 
" „ 1 BRBC led with the respeCve mAbs. T lymphocytes o, >98 % 
Z PBMC by rosetling with sheep oocytes treated wrth 
punty were obtained fro ^enhofen, FRG) Wowed by 

aminoethyl isothiuronium bromide (Ati, »igi™. 
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■« t-nn m described 27 . From this population CD8 + T cells of 
Ficoll density centnfugat.cn as described 

* hw deletion of CD4 + cells as rosettes with BRBC 
>98% purity were prepared by deplet.on 

28 

coated with the CD4 mAb M-T310 . 

M .OCB was selected ou, o, more - . x 1* nybndom. ■ * 

™ HLA 0R + PBMC which had been depleted of T and B cells and 
screening on HLA-DR ^ ^ ^ ^ of „, total 

oocytes. A« HV ■ * cens were oMained by incuba „ ng pBMC 

dsupe.na.an.onheM-OCSh^acon^ 
for 15 mm at wjth 1Q p , of 

rat an,-mouse ' M ~ ^ d ^ 16 minutes at 4 . c . After washing, cells were 
Bergisch-Gladbach, FRG) for another separation 
tnoro ugh,y .suspended to avoW cel, ^°^^ lLr pudfled by a 
^mn (Miltenyi,. I, necessary. theh,gh,y „ ^ (MMeny , 

■ „nd oranuiarity M-DC8* celis represented a distinct populate 
regard to srze and granulanty , ympnocyte s and monocytes 

which in light scatter display was located M~n p /> ^ 
(Hg.1B. C). By two-color immunofluorescence nalys,s us.g 
Je^er with each o, the Mowing iineage-specflc mAbs CD2, CDIfc C 
L M P.C8+ cells could be excluded from T cell, B cell, monocyte or NK cell 
CD56, M-DC8 cell could f^oence analysis cells 

^TtT* ^ M-OC bybrldoma supernatant, followed by PE- or 

f Ig) A e oration o, uncomplexed binding s*es o, the secondary ant,bod 
TJZ mouse serum diluted 1,,0 ,e following fluorescent dye^d 
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Hamburg, FRG; CD1a (M-TIO 2 *G2b. > ^ ^ ^ 

COHO (B-LY6. ,031 P t C03^U .2, ^ ^ , gQ1 , p£ . 

PE) , CD40 (503 IgGt F TC) C D 54 ( ^ ^ ^ 

C y5). CD80 (BB1. 9 M FTO. CD86 < ^ ^ 

CD106 (51-1009, lgG1. FITC , HIADP H ^9 ^ 
, gQ 2a, F.TC). HLA-A, B. 0 (G46-2.6. IgGI _F TC) ^ 
Hamburg, FRG; CDS (UCHT1 , IgGI P«** CD ^ 9 F , TC) , 
(3G8; I9G1, F,TC), C 01 9 (J4.119. IgGL TO CD 34 

C045RO (UCHL1 , , 5 G2a. TO OD45^ (ALBJ1 W ^ ^ ■ ^ ^ 

lgG2a , PE , ^^ : m ^r^L. Hamburg, FRG. Two- 
(B8.12.2. lgG2b, PF.) all bought from cou CD83 
Lor immunof— staining w*h the " "^^Lop on Human 
(HB -iaa and HB-15b, obtained in the ^ ^ were flrst 

— rr^ri-rF^ugatea ^ - 

incubated with the CDtw m^u, e 

usjng mAb M .o8 ^^z::;^: ; l» * — 

surface stained for M-DC8 as descr pemrea bilisation with 0.1% 

« paraformaldehyde ' Mer * p ° a ™^*' L m Ab p55, followed by FITC- 
-ponin (Sigma. Deisenhc^FRG^ nng ^ ^ ^ ^ 

conjugated *- -J^* Co Heidelbe[g . FRG). Stained ce„s 

it MS of interest j!!~3t e d^EMC were simultaneously stained for p55 and M- 

DC8 two dMeren, » pBM C were depleted o, T and B cells and 

For inducon of CD83 exp ess o ^ ^ ^ 

cutol red.or48h.S^n,n 8 o =e lis ^ 
two different cell subsets (Fig. 2F). THUS M u 
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population different from the one identified by known lineage and DC marker. 
Table 1 shows the resuits o, an extensrve surface marKer ana,ys,s companng 
freshly isolated and cuKured M-DC8* ceils as we,, as CD14* monocytes. Fresh M- 
D C8* ce,,s displayed HLA Cass I, antigens (HLA-DR. -DP, -DQ>. adhesion 
moeou" such'althe p 2 -i,egHns CDHa.h.CCDIB and the * 
CD2 9 ceilular adhesion molecules like ICAM-1 (CD54) and ICAM-3 (CD50), LFA- 
D5B and the Fey receptors CD32 - ™ « ^ 

^^^^^^^^^ 

moderate density- CD1a, a marker for epidermal DC as well as CD 

^expressedbythymicDC-wasnotdetectedonfreshM-DC^ce,,. 

«,C8 + ceils expressed the Cassica, haiimarks - J^T,^ 
as B-7 1 (COM). B-7.2 (CD86) and CD40 in addition to MHC class 
ad nes,on mo,eoules1. 9 . While HLA-DR. CD40 and CD88 were expressed a, lower 
, , r p,h,v isolated M-DC8 + cells these molecules were substantially 

Lecule B-7.1 (CD80, became detectable, although a. low densrty only. 
Surface markers of freshiy isolated and cultured M -DC8 + cells are comp e in 
Table 1: see below. For comparison, the ohenotype of freshly prepared CD14 

monocytes is also shown. 
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Table 1: 



Surface phenotype of freshly isolated and cultured M-DC8+ ce.ls 
compared with CD14 + monocytes. 



Antigen 



freshly 



M-DC8 + cells 
isolated cultured for 36h freshly isolated 



CD1a 

CD4 

CD11a 

CD11b 

CD11c 

CD13 

CD16 

CD18 

CD29 

CD32 

CD33 

CD34 

CD40 

CD45RA 

CD45R0 

CD50 

CD54 

CD58 

CD64 

CD80 

CD86 

CD106 

HLA-A, B, C 

HLA-DR 

HLA-DP 

HLA-DQ 



+ 

++ 
+/++ 
++/+++ 
+ 

++ 
++ 

+ 

+ 

+ 

-/+ 
++ 

-/+ 
++/+++ 
++ 
++ 



++ 

+/++ 
+ 
+ 



+++ 



++ 



+++ 
+++ 
+++ 

+ 

++ 

++++ 
+++ 



+ 
+/++ 
++ 
++ 
+ 

-/+ 
++ 

+ 

+ 

++ 

-/+ 
+ 

++ 
++/+++ 
++ 
++ 
+/++ 



++ 
++ 
+ 
+ 
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M-DC8+ ce,.s and CDU* monocytes were isolated from PBMC by an 
immunomagnetic procedure. Immediately aner isolaflon or 
CM cells were subjected to immunofluorescence sta,n,ng and FACS s. 
Levels of mean fluorescence intensity (MFI) are grven as , ,n ,ca MF n 
M decade on a four log scale, corresponding to isotype control levels, ♦ **. end 
"tL MFI in ,e second, third, and fourth « ~P-££ 
symool means not determined. The data are represent of at least 5 ,nd,v,dua, 

experiments. 

The most prominent features distinguishing M-DC8* cells from CD14- monocytes 

on M . DC8+ ce,, —I, - r= ~— 

12 the surface density o, CO,1a and CDt.c and the RA .soform o, .he 
CD45 molecule was considerably higher on M-DC8+ cells. 



Example 2: Morphological and functional characterization o. M*DC8 + cells 

M DC8 antibody proved to be particularly efficient to isolate DC from PBMC 
Z^ZZZ- emptying magnetic ceil sorting. With this method viable 
u DC8* cells could be reproducing isolated with a yield of 60 to 90% and a punty 
TZ F 20 H). These cells appeared as round, medium-sized leuKocy.es 

h mnnocvtes and M-DC8 + cells were incubated with sheep red 
TTI^oZ^ -ti-SRBC serum 1,00 (Sfcma. Oeisenhofen. 

z ssr- 1 — — ^ - ar ° and 6% co2 - An : 3 ° 5 

m inu,es non internalized SRBC were lysed by hypotonic lysis (distilled water for 5 
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(Leica TCS 4D, Leica, Heidelberg, FGR). 



Example 3: Allogeneic and autologous MLR 

Various T cel! ,imu,atory assays were performed ,0 evaluate the ability of M- 
OCa-cells - induce antigen-spe* T cell action. For company 
cells lymphocytes were 

oocytes were always assayed ,n rou „d-bo»cmed 
cocultured with graded numbers of APC in ^ usA)^ Tetanus toxo. (IT, 
microtiter plates (Corning. New York, henrocyan^n (KLH, Boehringer- 
B ehringwe*e. Marburg, FRO, or ^ ~ l entratto n of 5 
Mannheim, ^^ ZZ X 1 was determined a«er . 

Mg(ml ^ J ^ „ concentration ,o 

days by uptaRe of H* m. < P ^ ^ ^ a of 2 

mCi/ml, DuPont, Bad Homburg, m i melanoma 
M «well 12-15h before harvesting. In ££^£1^ ^ antigenic 
spe* cytotoxic T cells were act,va«db APC - 
pepMes. the APC preparations from a «> A02 ^ 
overnight with 100 ug/ml of the tyrosinase peptide YMDGTMSQ 

, .»H„,ith1% human serum. After extensive wash.ng 10 
1640 medium supplemented with 1 /. huma 

t He oulsed APC were cocultured with 10* cells of the T cell clone IVSB (tarty 
peptide-puteed APC ^ ^ ^ ^ ^ ^ CM ,„ round 

provided by Dr. T. won (Genzyme, 

7; S i: ^ recogn.es the above 
Munich , FRG). The cy,ot» C «TT- ^ ^ ^ ^ 

men,i : ed rT n ;;:"rd— d in the superna«an,s by BUSA (RID 
40h released TNF-a was a 

r iiqa 1 * As can be seen from Figure 4A, puime 
Sterns Minneapolis, USA), as i*hi 

Systems, m cu|tureQ W|tn 

efficiently induced an allogene.c MLR when 

, an^neic APC M-DC8+ cells proved to be at least five t.mes 
various numbers of allogeneic AKO. 
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™ re efficient than oocytes tested simultaneously. As induct,on of an 
, , „s MLR is considered a characteristic property of Drf .soiated M-DC8 

marginal T cell reactivity. 

E „mp,e 4: Activation o, T ce«s a 9 =.ns, reca,, and neoant, B ens 

Fi9 <c shows that M-DC8* ceiis very efficient, presented tetanus toxo. (PV to 
■ h. m TT vaccinated donors. Already 600 M-DC8 cells in 1x1(P T 
T cells obtained from TT-vaccnatea simultaneously 
cells were able to induce a tetanus-specific T o- " ^ ^ rf T cell 
tested about 2500 monocytes were required to obtain the same 
testea, duv induced a marked 



4D). 



Example 5: Activation of a cytotoxic T cell clone 

ln addition to ,eir capacity to activate CD4+ T Oocytes DC are £jMo 

stimulat e CDS* T oocytes b y Cass .-presented endows pep^es ^ 

,•* , m DCS- cells to present MHC class l-bound pept.des to CDS T 
The ab.lrty of M-DC8 cells to p ^ 

d ^0201 molecules" For simulation M-DC8+ cells and monocytes 
f 3 H A A~s,,ive blood donor were predated with the pepMe over 

zzi^ — t * Ater ^ me response ?;r °c" 

, „e was determined by measure secreted TNF-a. As shown ,n F,. 5 
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ce,,s presented the peptide to the don- T iymphocytes as effrciently as peptide 

pulsed monocytes. 



Example 6: induction of al.oantigen-specific cytotoxic CDS* T ceils 

, n ord er to define the capacity o, M -DCS* ceiis to prime CDS* cytoK,* T 
eel t v.0 they were cocu.tured either w»h unseparated allogene.c T ce , + o 
w „ h p U *d allogeneic CDS* T lymphocytes. An«gen-spe* pnmrng^J 

lymphooytes W as assessed by iysis of 51*— ^ ™ ^ 
, + . rnR+ T -ens (1 x 106) were cocuitured with 5x10 
Purified T cells or isolated CD8 T cells lixiui 

■ m DC8 + cells or monocytes as stimulator cells in a total volume of 2 ml 
allogeneic M-DC8 cells or mo y cpr^ After 7 days, cells were 

CM in 24 we.. Costar plates (Costar. He.delberg. FRG). After day . 

PHA biasts 1X100 PBMC were seated with 1 pg/m. PHA (G.bco) ,n 2 m, CM 
25 u,m, hr,L.2 (Genzyme). Atter washing, 1 x 1* cells were .suspended « 100 

FRG ) Maxima, release from .abeled cells was de.erm,ned after «««**»« 
Lel 9 and thawing. The specif, cytotoxicity was calculated accord.ng to the 

" — lysis . 100 x l( cpm test release - cpm spontaneous release, , 

,, nanil . rplease^l Fiq. 6A shows that M-DC8 
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efficiency when cocultured with unseparated T lymphocytes. M-DC8+ cells, 
however, were by far more effective than monocytes in activating allospecrfic 
cytotoxic effector cells when cocultured with purified allogeneic CD8 + T 
lymphocytes (Fig. 6B). 



Example 7: Induction of tumor-specific cytotoxic T-cells 

To test the capacity of M-DC8+ cells to prime cytotoxic T ceils against tumor- 
derived peptides PBMC of healthy donors and melanoma patients express.ng the 
HLA-A'0201 antigen were activated by four consecutive rounds of stimulation w.th 
autologous M-DC8+ cells loaded with the tyrosinase-derived peptide 
YMDGTMSQV known to bind to this HLA class I molecule. Specificity of the 
induced T cells was determined both by lysis of peptide-loaded T2 cells that 
express the HLA-A*0201 antigen and release of TNF-a after contact w.th 
tyrosinase expressing melanoma cells. Freshly isolated M-DC8+ cells were 
,oaded with 50 pg/ml of the tyrosinase-derived peptide YMDGTMSQV and 3 ug/ml 
of human ^-microglobulin (Sigma) in serum-free medium for 4 h at 37°C. After 
washing 2 x 105 peptide-loaded M-DC8+ cells were cocultured with 2 x 10« 
autologous PBMC in 2 ml CM per well of a 24 well tissue culture plate. After 3 
days the medium was supplemented with 25 U/ml rhiL-2 (Genzyme, Mun.ch, 
FRG). After one week responder cells were collected, washed, distributed at 1 
x106 cells / well and restimulated with 1 x 1()5 of freshly prepared M-DC8+ cells 
loaded with the tyrosinase peptide. Restimulation was repeated after two and 
three weeks. One week later cytotoxic activity was tested either by lysis of 51 Cr- 
labeled T2 target cells loaded with peptide or by determining the TNF-a release 
after contact with tyrosinase expressing melanoma cells. T2 cells (obtained from 
ATCC, Rockville, MD) were incubated overnight with 100 pg/ml of the tyrosinase- 
derived peptide, washed and labeled at 1 x 10* cells with 100 uCi of 51 C r for 1h 
at 37°C. After washing cells were seeded at 5 x 1()3 per well of a round-bottomed 
microliter plate and incubated with various concentrations of cytotoxic effector 
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cells for 4 h. Specific lysis was determined as described above. For the TNF-a 
release test 1 x 10* peptide stimulated cells were incubated with 2x10* cultured 
melanoma cells in 200 pi CM at 37'C in the presence of 25 U/ml rhlL-2. After 24 h 
released TNF-a was determined in the supernatants by ELISA (R&D Systems, 
Wiesbaden. FRG). Figure 7 shows the data of a representative exper^ent 
obtained with PBMC of a healthy donor and of a melanoma patient. PBMC of both 
donors could be induced to pepWe-directed cytotoxic The specificity of peptide 
recogntton was derived from control experiments where neither T2 target c 
without addition of the tyrosinase peptide nor the mutan, melanoma ce , I ne 
SK29-Mel 1.22 lacking the restricting HUA-A-0201 allele were able to acUvate the 
generated cytotoxic effector cells. That the cytotoxic activity was caused by bona 
tide CDS' T cells was demonstrated by selective immunomagnetic removal of 
CD8* T cells which completely ablated the induced cytotoxicity. 



Example 8: don.ng of the variable regions (V. and V„) of the antibody M- 



DC8. 



The variable regions V L and V H of the monoclonal antibody M-DC8 were cloned 
from the total RNA o, the corresponding hybridoma ce line DSM ACC224) a 
described by Oriandi e. al. (Proc. Natl. Acad. Sci. USA 86 (1989). 3833-3837)^ 
Multida and amino acid seguences o, V L and v„ are depicted in Figures 9 and 



10. 



Example 9: Comparison of M-DC8 positive dendritic cells (M-DC8* cells) 
with conventional, CD14 positive dendritic cells (DCs) 

Emptying an Immunol approach, DCs isolated wUh the monoaonal 
antibody M-DC8 (as deposited under the accession No: DSM ACC 2241) were 
compared to monocyte-derived DCs isolated w«h an an,i-CD14 monoctona 
antibody with respect to their endocytotic capa* and expression of surface 
markers characteristic for antigen-presenting cells. 
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M . DC8 .positive cells were isolated from human peripheral blood mononuolea 
lis (PBMC) using 30 u, oi supernatant from the hybndoma cell ne M-DC8 
DSM ACC 2241) per bu«y coat (5-8 x 10' PBMC). For a„ experiments, s mples 
blTL 1 same healthy donor were used. Cells ^were colle^ * 
ta* coated with rat-anti-mouse IgM (both Miltenyr I. Bergisch 
72 1 S LTilden oie "beads" m« diesen IgM beladen oder werden 

rs^s. * - — — Fresh,y iso,a : d : 

DC8 positive celis were cultured at 3x105,ml in RPMI medium supplemented wrth 
line, 1% non essential amino acids. 1% Pyruvate » «*- 
anamycin (a„ Oibco), 50 pM 2-mercap,oe,hano, (MercK, 1« ^ c- ^» 
(FCS; Hydone L—,50 ^^^T^ day, 

employe an ant,-CD14 antrbody 9 ^ 
of l pg/m, lipopolysacchahde (LPS, from Salmon* a 6 o rt!J s eou, <S,ma> tor 40 

system and macropinocytosis (Sallusto et al., J. Exp. Med 182 (1995), 389-4° ) 
Th e systems allow DCs to taKe up and concentrate macromolecules ,n he 
MHC class II compartment. In contrast to macrophages, DCs show a very h,gh. 
and — ve ll ot macropinocytosis. While in al, other cel, types surface 
I I" are interna,^ via coated pits that ac, as selective molecular filters ,n 
Tcs a« Lriace molecules are primarily internalized via macropinocytos,, wh.ch 
is a non-selective process. 

Th e endocytc* capacity o. cultured M-DC8+ cells and conventual DCs w 

udied us*g «. c-sica, marKers: Luctfer yellow CH (LV ; pottasru* , 
Molecular Probes Inc.. Eugene. OR) and lysine-fixable FITC-dextran (FITC-D* 
Molar Probes .nc). Both marKers allow option ot upta.e a, the s,ng,e ce 
Te CfACS analysis. Ce,ls were resuspended in 10% PCS medium buffered 
I 25 mM HEPES a. 3TC. FITC-OX or LV were added at a flnal concentrate 
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of 1 ma/ml for 30 minutes. The ceils were washed four times with cold PBS 
« % FCS and O01* and were analyzed in a FACScan (Becton 
« using podium iodide to exclude dead ce„, The background celis 
pi d a. 0-C, was substracted. M-DC8+ ceiis showed double the a*i.y o, <Vu,d 

FITC-DX via the mannose receptor was a. a comparable level (F,g. 11. ngh. 

rlxpression o, cei, surface molecules characteristic for 

cells on M-DC8-positive and conventional DCs were analysed by FACS Cell 

U sing las performed using mouse monoclonal 
addition o, FITC- or PE-conjugated affinity pu*d, ,sotype-spec,r,c goa.-an. 
m0U se antibodies (Southern Biotechnology Associates. B,rm,ngham. AL)^ Th 
Wowing monoclonal antibodies were used: W6/32 (,gG2a. ant.-HLA lass 
line from the Base, inst. of Immunology); HB55 (lgG2a. ant,-HLA Cass ,l 
obtained Trom u. /inf?2b anti-B7 2; obtained 

obtained from the Basel Inst, of Immunology). IT2.2 (lgG2b. ant, B7.^ 
from Pharmingen) and supernatant from the hybridoma line producng M-DC8 IgM 

monoclonal antibody. f 
l shown in Fig. 12, freshly isolated M-DC8-pos,,ive cells showed a eve, o 
TxpLsion o, HLA Cass . and Cass „ and the co-sflmuiatory molecule B7.2 
Z 2 was comparabie to that o, freshiy isolated, convent,. CD 4-pos*ve DC 
^cursor ce„s. The on,y difference was the absence of the M-DC8-an gen ,,m 
conventional DC precursor cells. After 7 days o, cuiture in the presence of GM- 
CSF and ,L-4 M - D C8-posi,ive ce,,s showed significantly elevated surface 
Ipressfon of HU Cass I and „ molecules as we,, as B7.2 
pane,) Conventions DCs also showed increased express,on of hese four 
molecules but did no, reach the level observed with M -DC8-posKive ceils (F,g. 13, 

uCXTaL wUh LPS for 40 h, a further increase in HLA Cass I and J 
expression was seen with both M-DC8-positive and conventual DCs (fig. 13 B) 
Jain. DC8-po*e ceils reached a higher level of HLA express,. Most 
dramatic was the enhancement of B7.2 surface expression in response to LPS^ 
Taken together, these data show that M-DC8-posi,ive DCs have an endocyt* 
capacity via the mannose receptor comparable to that of conventional monocyte- 
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derived DCs and a capacity for micropinocytosis superior to that of conventional 
DCs. Likewise, M-DC8-positive DCs have a level of surface expression of 
antigen-presenting and T cell co-stimulatory molecules exceeding that of 
conventional DCs under both unstimulated and LPS-induced conditions. The data 
show that the monoclonal antibody mDC8 is capable of isolating a cell population 
from human blood with a very high potential for uptake and presentation of 
antigens for induction of an immune response. 



Example 10: Establishment of a Jurkat T cell lymphoma subclone 
expressing the M-DC8 antigen 

jurkat is a cell line originally derived from a human T cell lymphoma. As shown in 
Figure 14, these cells do not normally express the antigen recognized by M-DC8 
(upper panel, upper left quadrant). However very few cells (<1%) were seen to 
react with M-DC8 (see two M-DC8 positive cells in the upper left quadrant). These 
cells were isolated through multiple rounds of cell sorting with M-DC8 monoclonal 
antibody and subsequent propagation. Ultimately, a subclone of Jurkat T 
lymphoma cells could be established that stably expressed the M-DC8 antigen at 
high levels (Fig. 14, lower left panel). Likewise, a Jurkat subclone was established 
by removal of M-DC8-positive cells that essentially lacked cells expressing M-DC8 
(Fig. 14, lower right panel). These two Jurkat subclones were used to further 
characterize the M-DC8 antigen as well as other monoclonal antibodies 
recognizing the M-DC8 antigen (see Example 12, supra). 

Example 11: Characteristics of the antigen recognized by monoclonal 
antibody M-DC8 

The antigen recognized by the M-DC8 monoclonal antibody is either a polypeptide 
structure of a membrane protein or a carbohydrate moiety. Carbohydrate 
structures , can be linked either to the extracellular domains of membrane 
proteins, to'glycolipids that are integral components of the lipid bilayer, or to both. 
In order to investigate this question, lipids were analyzed for binding of M-DC8 
IgM. There lipids were extracted from cell membranes which were isolated from 
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the above described Jurkat subclones which are either M-DC8-negative or M- 
DC8-positrve. Jurkat cells (3-5 x 10>ere collected by centrifugaUon, washed 
three times in PBS and sonicated in 15 ml 1:2 ch,oroform,me.hanol for 5 rn,a 
After centnfugation at 2000xg for 10 min me supernatant was collected and the 
cellpelle, was twice re-extracted with 15 ml chioroform/methanol. Pooled extracts 
were vacuum dried; was .suspended in 50 m, KG, 0.88%. The suspension was 
loaded on a 2.8x10 cm C18 column (Bakerb^nd). After washing w* 0 m KC, 
soluSon. and de-su,f,ng with 200 ml disttiled water, the lipids were eluted wrth 250 
m , methanol The vacuunvdned eluate was dissolved ,n 5 ml 
cnloroform/methanol. After addition of 1 m, water and vortexing, the lower phase 
was re-extracted twice with 1 ml water and the combined upper phases 
(containing membrane lipids) were reduced under vacuum and ' 
Uuot of lipid exacts was loaded on a 2.5x10 cm HPTLC plate (Merck 8. 60 
and developed for 35 min using as solvent chloroform/methanol/wa.^ at 
1207W7 (vols) with 0.02% calcium chloride. Analogous to Western blots 
chromatograms were reacted with M-DC8 antibody as deseed (Bethke e. a .,1 
.mmuncl. Methods 89: 111-116. 1986). Bound M-DC8 IgM was detects by 
alkaline phosphatase (AP)-coniuga.ed goa.-anti-mouse IgM (M-*™> » 
M-DC8 reacted with two distinct lipid bands that were only obtained w,.h the M- 
DC8.posi.ive Jurkat subclone (Fig. 15. first lane). These two bands were absent 
from lipids extracted from M-DC8-negative Jurkat T lymphoma cells. In these 
cells only a very minor, distinctly migrating band was detected (Fig. 15, second 
lane) Since the fatty acid moiety of lipids are usually not immunogenrc, the 
immunoreactivity of M-DC8 with these two lipid species was most l.kely due to 
their carbohydrate moiety. „, M 
,„ order to investigate whether the carbohydrate moiety recognrzed by M-DC8 IgM 
was also present on polypeptides, integral membrane proteins were prepared 
from M-DC8-positrve and -negative Jurkat cells as described (Pasqual et al.. 
Electrophoresis 18: 2573-2581. 1997). The prepared membrane protems were 
suiected to SDS-PAGE followed by Western blotting using mAb M-DC8. Detection 
of me bound IgM was carried out by AP-conjugated goat-anti-mouse antr-p 
antibody (Biosource). M-DC8 recognized a number of polypeptide bands m a 
Western blot (Figure 16. lane 1). This shows that the M-DC8 antigen can also be 
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present on various integral membrane proteins of M-DC8 positive Jurkat cells. 
Such signals were not obtained with M-DC8-negative Jurkat T cells (F,g. 16, lane 
2) One of the bands that were immunoreactive with M-DC8 was identified by 
Western blotting as P-seiectin glycoprotein ligand-1 (PSGL-1) using anti-PSGL-1 
antibodies (Pharmingen). PSGL-1 is a polypeptide found on many iymphocyt,c 
eel, types (Yang et al., Thromb. Haemost. 81: 1-7. 1999) and was present ,n 
similar amounts on M-DC8- P ositive and -negative Jurkat cells (Figure 16, lanes 
and 4) A signal identical to that of M-DC8-positive PSGL-1 was obtained when 
membrane proteins from dendritic cells that were isolated by M-DC8 from human 
PBMCs were analyzed by Western blotting (Figure 16, lane 5). The fuzzy 
appearance of the PSGL-1 band upon SDS-PAGE is due to its known h.gh 
carbohydrate content. 

Taken together these data indicate that the M-DC8 antigen was a carbohydrate 
structure that was present on giyco.ipids as well as on integral membrane proteins 
of the M-DC8-positive Jurkat subclone and of human M-DC8-positive dendnfc 
cells. One major carrier protein for the M-DC8 carbohydrate antigen on dendrrt,c 
cells and M-DC8-psoitive Jurkat cells was identified as PSGL-1 . 

Example 12: Generation of new dendritic cell-specific monoclonal 
antibodies 

New monoclonal antibodies, referred to as D-DC8.1 and D-DC8.2, were 
generated by immunization of Balb/c x C57BI F1 mice with either membrane 
preparations from the M-DC8-positive Jurkat T lymphoma subclone (for D-DC8.1) 
or using the complete M-DC8-positive Jurkat cells (D-DC8.2). Plasma membranes 
were prepared by hypotonic lysis cf cells, followed by mechanical disruption o 
cells sequential centrifugation and washing of membranes and removal of 
peripheral membrane proteins by treatment with sodium carbonate at pH 1 1 us.ng 
a standard procedures (Pasqual et al., Electrophoresis 18: 2573-2581, 1997). 
Mice were injected with the equivalent of 150 ug of membrane protein (for D- 
DC8 1) or 1-2X10 7 cells (for D-DC8.2) in five i.p. injections at 3-4 week intervals. 
Three days following the last injection, spleen cells were prepared and used for 
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fcsion w*h XB3AgB, 5 3 myeioma celis, as described for M-DCB. Both antibodies 
obtained were of the IgM class. 

,„ order to investigate whether the two monodonal an bod,e ^ - 
DDC8 2 recognize the same population of dendritic cells as M-DC8, human 
PBMCs w e analyzed by FACS after double immunofluorescence sta,n,ng o, 
T an PBMCs The same heaUhy donor was used for all the experiments shown. 
7 Lure 17 human PBMCs were double-stained with the monoclona 
blsM-DCB (upper row, D-DCB, ( m«d,e row, or D-DCB, Oower £ 
toq e,her with antibodies receding the cell surface marKers CD14 ( eft pane s ) 
! I Daliddie panels) or CD16 (right panels) (al, obtained from P han™ngen). 

JeH— secondary antibody 0— ^ ^ 

* q — ° f LTpB^r^; rl ecognized by the 
.cognized an amount of PBMCs ry ^ ^ were ^ ^ 

monod ona, C mMe panels) and CD 16 (right panels, but 

the expression of hla-uk y-iy. 

•™ nf PD14 (left panels). This shows that both D-DC8.1 ana u 

* a r^ gld * M-DCB with respect to freguency and cell surface expression 

o, HLA DR. CD16 and 001*. A. *ree antibodies appear to recogn,ze a Cass o, 

f ~ rra r\ tn hpre as M-DC8 dendritic cells. 
DCs referred to nere <n> «vi ^ 

To substantiate that the monoclona, angles D-DC 1 and D<^ 
ionized the M-DCB antigen, they were tested for b.nding to W** 1 ""** 
DCB-posit,e JurKa, subclones. Both monoclona, antibo .es d,d ot 
and M 18 , eft panels upper ,eft 

Pane ' S> ' „, tha se results show that the M-DCB antigen, which is characteristic 
"c"ndn,c eel, can be record by a, leas, two other 
monoclonal antibodies, D-DC8.1 and D-DC8.2. 
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Goethestr. 31 
Address: 8033 6 Munchen 



II. IDENTIFICATION OF THE MICROORGANISM 



Accession number given by the 
INTERNATIONAL DEPOSITARY AUTHORITY: 

DSM ACC2241 

Date of the deposit or the transfer 1 : 
1995-10-26 



HI. VIABILITY STATEMENT 



The viability of the microorganism identify under H above was tested on 19 9 5 - 1 0 - 2 6 
On that date, the said microorganism was 



(Xf viable 

( ) 3 no longer viable 



tV . COMMONS UNDER WHICH THE VIABILITY TEST HAS BEEN PERFORMED* 



V. INTERNATIONAL DEPOSITARY AUTHORITY 



Name- DSM-DEUTSCHE SAMMLUNG VON 

MKROORGAN1SMEN UND ZELLKULTUREN GmbH 

Address: Mascheroder Weg lb 
D-38124 Braunschweig 



Signature^) of persons) having the power to ?P r ^£ 
International Depositary Authority or of authorized offic.al(s). 



Date: 1995-11-13 



Sedate oT^n^^ 

"i'SS « <» «* •«« <»> md reftr 10 " most recem viabai,y 



Form DSM-BP/9 (sole page) 07/94 
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BUDAPEST TREATY ON THE INTERNATIONAL 
kSK DEPOSIT OF ^CR^RGANISMS 
FOR THE PURPOSES OF PATENT PROCEDURE 



INTERNATIONAL FORM 



Micromet GmbH 
Goethestr. 31 
80336 Munchen 



RECEIPT IN THE CASE OF AN ORIGINAL DEPOSIT 
issued pursuant to Rule 7.1 by the 
INTERNATIONAL DEPOSITARY AUTHORITY 
identified at the bottom of this page 



1. IDENTIFICATION OF THE MICROORGANISM 

Identification reference given by the DEPOSITOR: 
DC 8 



Accession number given by the „^ Drrv 
INTERNATIONAL DEPOSITARY AUTHORITY: 



DSM ACC2241 



II. SCIENTIFIC 



DESCRIPTION AND/OR PROPOSED TAXONOMIC DESIGNATION 



The microorganism 



identified under I. above was accompanied by; 



( ) a scientific description 

( ) a proposed taxonomic designation 



(Mark with a cross where applicable). 




This Internationa! Depositary Authority accepts 
(Date of the original deposit)' 



the microorganism identified under L above, which was 



IV. RECEIPT OF REQUEST FOR CONVERSION 



for conversion). 



V. INTERNATIONAL DEPOSITARY AUTHORITY 



Name - DSM-DEUTSCHE SAMMLUNG VON 

MIKROORGAN1SMEN UND ZELLKULTUREN GmbH 

Address: Mascheroder Weg lb 
D-38124 Braunschweig 



Signature(s) of person(s) having the power to re P r « c "? ^ 
International Depositary Authority or of authonzed offices). 



Date; 



1995-11-13 



» Where Rule 6.4 (d) applies, such date is the date on which the status 
Form DSM-BP/4 (sole page) 07/94 



of international depositary authority was acquired. 
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Applicant's oragcnt's ^ 3357 PCT 
filereference 



International application No. 



INDICATIONS RELATING TO DEPOSITED MICROORGANISM 
OR OTHER BIOLOGICAL MATERIAL 

(PCT Rule Mb is) 



Name of depositary institution 

DSM-Deutsche Scunmlung von Mikroorganismen und Zellkulturen GmbH 



Address of depositary institution (including postal code and country) 

Mascheroder Weg lb 
D-38124 Braunschweig 
DE 



Date of deposit 

October 10, 1995 


Accession Number 

DSM ACC2241 


C ADDITIONAL INDICATIONS (leave blank if not applicable) This information is contmued on an addn.onal sheet [J 



The indications made 



below relate to the deposited microorganism or other biological material referred to in the descriptor, 



on page 



11 



, line 



32 



IDENTIFICATION OF DEPOSIT 



Further deposits are identified on an additional sheet 

E3 



Tdentif ication reference: DC8 (M-DC8) 

S biological material may be made available only by the issue of a sample to 
In expert nominated by the requesters. Applicant makes use of Rule 13b 1S .6 



D. DESIGNATED STATES FOR 



WHICH INDICATIONS ARE MADE (if the indications are not for all designated States) 



E SEPARATE FURNISHING OF INDICATIO NS (leave blank if not applicable) 

The indications .ised bdowwill be submitted to th e International Bureau \ Mt (specif genera, of indicanons e.g.. "Access™ 



Number of Deposit") 



For receiving Office use only 



| — | x n i s S hcet was received with the international application 



Authorized officer 



For International Bureau use only 



| ] This sheet was received by the international Bureau c 



Authorized officer 



Form PCT/RO/134 (Julyl998) 
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Applicant's or agent's 


International application No. 


file reference b 3357 PCT 





INDICATIONS RELATING TO DEPOSITED MICROORGANISM 
OR OTHER BIOLOGICAL MATERIAL 

(PCT Rule 136/5) 



A. The indications 
on page 



made below relate to the deposited microorganism or other biological material referred to in the description 



12 ■ line LZ_ 



B. IDENTIFICATION OF DEPOSIT Further deposits are identified on an additional sheet [7] 



Name of depositary institution 
DSM-Deutsche Sammlung von Mikroorganismen und Zellkulturen GmbH 



Address of depositary institution (including postal code and country) 



Date of deposit 

May 5, 1999 


Accession Number 


C ADDITIONAL INDICATIONS (leave blank if not applicable) This information is continued on an additional sheet JJ 



Mascheroder Weg lb 
D-38124 Braunschweig 
DE 



Identification reference: D-DC8.2 

The biological material may be made available only by the issue of a sample to 
an expert nominated by the requesters. Applicant makes use of Rule 13bis.6 



D. DESIGNATED 



STATES FOR WHICH INDICATIONS ARE MADE (if the indications are not for all designated States) ^ 



E. SEPARATE FURNISHING OF INDICATIONS (leave blank if not applicable) 

The indications listed below will be submitted to the International Bureau later (specify the general nature of the indications e.g.. "Accession 

Number of Deposit") 

Accession Number of Deposit 



— For receiving Office use only 



| [ This sheet was received with the international application 



Authorized officer 



For International Bureau use only 



\ | This sheet was received by the International Bureau on: 



Authorized officer 



Form PCT/RO/134 (July 1998) 
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Applicant's or agent* s 
file reference 



B 3357 PCT 



International application No. 



INDICATIONS RELATING TO DEPOSITED MICROORGANISM 
OR OTHER BIOLOGICAL MATERIAL 



(PCT Rule 136/5) 



A. The indications made below 
on page ; 



relate to the deposited microorganism or other biological material referred to in the description 



, line 



16 



B. IDENTIFICATION OF DEPOSIT 



Further 



deposits are identified on an additional sheet 



Name of depositary institution 

Deutsche Saiamlung von Mikroorganismen und Zellkulturen GmbH 



DSM 



Address of depositary institution (including postal code and country) 

Mascheroder Weg lb 
D-38124 Braunschweig 
DE 



Date of deposit 



May 5, 1999 



Accession Number 



DSM ACC 



C. ADDITIONAL INDICATIONS (ten, blank if no, applicable) This information is continued on an addition* sheet □ 



Identification reference: D-DC8.1 , b th issue of a sample to 

The biological material may be ^made £££££ SS2.*L?St Rule 13bis.6 
expert nominated by the requesters. APPJ-i 



D. DESIGNATED STATES FOR WHICH 



INDICATIONS ARE MADE (if the indications are not for all designated Slates) 



E. SEPARATE FURNISHING OF INDICATIONS (leave blank if not applicable) 



The indications.ist.dbelowwinbcsubmined to the Imemat.o nal Bureau t*W» g ^^4>*>>***»'* 

Number of Deposit") 

Accession Number of Deposit 



For receiving Office use only 



["-] Th i s sheet was received with the international application 



Authorized officer 



For International Bureau use only 



Q This sheet was received by the International Bureau on: 



Authorized officer 



Form PCT/RO/134 (July 1998) 



WO 99/58678 
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CLAIMS 



1 An antibody which 

(i) reacts with an epitope on dendritic cells (DCs) displaying features of 
immature and/or mature DCs from peripheral blood mononuclear 
cells (PBMCs), but 

(ii) does not react with other PBMCs. 

2. The antibody of claim 1 , wherein said DCs represent a DC population of a 
maturational stage between immature and mature DCs. 



3. The a 



4. 



7. 



8. 



ntibody of claim 1 or 2, wherein said DCs are HLA-DR*. 



The antibody of any one of claims 1 to 3, wherein said DCs are CD64", 
CD33 + , CD45RA\ CD11c + and p55 and mostly CD16 + . 

The antibody of any one of claims 1 to 4, wherein said DCs are of restricted 
size and granularity located between lymphocytes and monocytes. 

The antibody of any one of claims 1 to 5. wherein said antibody is a 
monoclonal antibody, polyclonal antibody, chimeric antibody, human.zed 
antibody, bispecific antibody, synthetic antibody, antibody fragment, or a 
chemically modified derivative of any of these. 

The bispecific antibody of claim 6 which recognizes an epitope specific for 
a tumor cell, a vims-infected cell, a T cell, a tumor-associated prote.n or a 
microbial protein. 

The antibody of any one of claims 1 to 7, wherein said DCs are recognized 
by the antibody produced by hybridoma cell line DSM ACC2241, by 
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hybridoma cell line DSM ACC or by hybridoma cell line DSM 

ACC 

9. The antibody of any one of claims 1 to 8 which is produced by hybridoma 
cell line DSM ACC2241 , DSM ACC or DSM ACC 

1 0. A continuous, stable antibody-producing cell line which is capable of 
producing an antibody of any one of claims 1 to 9. 

11. The cell tine of claim 1 0, wherein said cell line is a hybridoma cell line, 
preferably the hybridoma cell line having the deposit number DSM 
ACC2241, DSM ACC or DSM ACC - 

12. An antigen or an epitope thereof which is recognized by the antibody of any 
one of claims 1 to 9. 

13. A polynucleotide encoding at least a variable region of an immunoglobulin 
chain of the antibody of any one of claims 1 to 9. 



14. 



15. 



A vector comprising the polynucleotide of claim 1 3, optionally in 
combination with a polynucleotide of claim 13 that encodes the variable 
region of the other immunoglobulin chain of said antibody. 

A host cell comprising a polynucleotide of claim 13 or a vector of claim 14. 



16. A method for preparing an antibody capable of recognizing dendritic cells 
(DCs) from peripheral blood mononuclear cells (PBMCs) or a functional 
fragment or derivative thereof comprising 

(a) culturing the cell of any one of claims 1 0, 1 1 or 1 5; and 

(b) isolating said antibody, functional fragment or immunoglobulin 
chain(s) thereof from the culture. 
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17 An antibody, fragment or derivatives thereof or immunoglobulin chain 
encoded by a polynucleotide of claim 13 or obtainable by the method of 
claim 16. 

18 A polypeptide comprising 

(a) a domain of a binding site of the antibody of any one of cla.ms 1 to 
and 1 7 or an antigen or epitope of claim 12; and 

(b) at least one further domain. 

19. The polypeptide of claim 18, wherein said domains are linked by covalent 

or non-covalent bonds. 

20 The polypeptide of claim 18 or 19, wherein said at least one further domain 
comprises an effector molecule having a conformation suitable for 
biological activity, capable of sequestering an ion or selective birring to a 
solid support or to a preselected determinant. 

21 The polypeptide of claim 20, wherein said effector molecule is an enzyme, 
toxin, antigen, receptor, binding site, biosynthetic antibody binding s,te, 
growth factor, cell-differentiation factor, lymphokine, cytokine, hormone, a 
remotely detectable moiety, or anti-metabolite. 

22 The polypeptide of claim 20, wherein said molecule capable of 
sequestering an ion is calmodulin, methallothionein, a fragment thereof, or 
an amino acid sequence rich in at least one of glutamic acid, aspart.c ac.d. 

lysine, and arginine. 

23 The polypeptide of claim 20, wherein said molecule capable of selective 
binding to a solid support is a positively or negatively charged amino acd 
sequence, a cysteine-containing amino acid sequence, streptavid.n, a 
fragment of St^yjpcoccus protein A, GST, a His-tag or LexA. 
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24 The polypeptide of claim 21. wherein said receptor is a co-stimulatory 
surface molecule important for T-cell activation or comprises an ep.tope 
binding site or a hormone binding site. 

25. The polypeptide of claim 24, wherein said co-stimulatory surface molecule 
is CD80 (B7-1) or CD86 (B7-2). 

26. A polynucleotide which upon expression encodes the antigen or epitope of 
claim 12 or polypeptide of any one of claims 18 to 25. 

27. A vector comprising the polynucleotide of claim 26. 



28. A cell 
27. 



transfected with the polynucleotide of claim 26 or the vector of claim 



29 A method for the preparation of the antigen or epitope of claim 12 or a 
polypeptide of any one of claims 18 to 25 or a fragment thereof wh.ch 
process comprises cultivating a cell of claim 28 and isolating the 
polypeptide from the culture. 

30. A method for isolating or identifying DCs as defined in any one of claims 1 
to 4 from peripheral blood, comprising the steps of 

(a) contacting a sample of peripheral blood with the antibody of any one 
of claims 1 to 9; and 

(b) detecting the presence of antibody/DC complexes; and/or 

(c) recovering dendritic cells which have bound to said antibody or 
functional fragment thereof. 

31 Dendritic cells as defined in any one of claims 1 to 4, recognized by the 
antibody of any one of claims 1 to 9, containing an antigen or epitope of 
claim 12 or obtainable by the method of claim 30. 
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32. The dendritic cells of claim 31 which have been modified to express a 
recombinant nucleic acid molecule. 

33 A method for preparing activated antigen-specific human T-cells in vitro 
comprising co-culturing T-cells with the dendritic cells of claim 31 or 32, 
exposed to an antigen or expressing an antigen to activate the T-cells to 
proliferate or to become cytotoxic in response to the antigen. 

34 A method for identifying an antigen recognizable by T-cells comprising 

(a) co-culturing T-cells with the dendritic cells of claim 31 or 32, exposed 

to said antigen, and 

(b) measuring T-cell proliferation, T-cell cytotoxicity or T-cell lymphokine 

production. 

35. The method of claim 33 or 34 wherein the T-cells are CD4* or CD8 + cells. 

A method for identifying T-cell activating or co-stimulating compounds 

comprising 

(a) culturing the dendritic cells of claim 31 or 32 and T-cells in the 
presence of a component capable of providing a detectable signal in 
response to T-cell activation with a compound to be screened under 
conditions to permit interaction of the compound with the cells, and 

(b) detecting the presence of a signal generated from the activation of 
the T-cells. 

A method for identifying compounds which suppress T-cell activation or 
stimulation comprising 

(a) contacting T-cells and dendritic cells of claim 31 or 32 in the 
presence of a component capable of providing a detectable signal in 
response to the activation of said T-cells by a T-cell activator with a 
compound to be screened under conditions to permit activation of 
the T-cetl, and 



36. 



37. 
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(b) detecting the presence or absence of the signal generated from the 
interaction of the activator with the T-cells. 

38. The method of any one of claims 33 to 37, wherein said dendritic cells are 
exposed to an antigen by incubation in culture media. 

39 The method of any one of claims 33 to 38 or the polypeptide of claim 21 , 
wherein said antigen is a tumor antigen, a viral antigen, a microbial arrtgen. 
an allergen, an auto-antigen, a virus, a microorganism, a P olype P t,de, a 
peptide or a plurality of tumor cells. 

40 A method for the production of a pharmaceutical composition comprising 
the steps of the method of any one of claims 34 to 39 and (c) formulating 
the compound identified in step (b) in a pharmaceutical^ acceptable form. 

41 A kit comprising the antibody of any one of claims 1 to 9 and 17, the 
antigen or epitope of claim 12, the polypeptide of any one of cla.ms 18 to 
25 the polynucleotide of claim 13 or 26, the vector of claim 14 or 27, the 
dendritic cells of claim 31 or 32, the T-cells obtainable by the method of 
claim 33 or 35 or the compound obtainable by the method of any one of 
claim 38 to 40. 

42 A composition comprising the antibody of any one of claims 1 to 9 and 17. 
the antigen or epitope of claim 12, the polypeptide of any one of cla.ms 18 
to 25 the polynucleotide of claim 13 or 26, the vector of claim 14 or 27, the 
dendritic cells of claim 31 or 32, the T-cells obtainable by the method of 
claim 33 or 35 or the compound obtainable by the method of claim 40 

43. The composition of claim 42 which is a pharmaceutical composition 
optionally further comprising a pharmaceutical acceptable carrier. 

44 A non-human transgenic animal comprising the polynucleotide of claim 1 3 
or 26, the vector of claim 14 or 27, the dendritic cells of claim 31 or 32, the 
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T-cells obtainable by the method of Cairn 33 or 35 or celis of Calm 15 or 



28. 



45 A diagnostic compostton comprising the anybody o, any one o c, ms «o 
9 and 17 the an*gen or epitope o, claim 12, the polypeptrde o, any one of 
cl Z 18 to 25, tbe po,v™Ceo«e o, Caim 13 or 26. the vector o, Ca,m 4 
7< the ceiis o, Cairn 15 or 28 and option* suitabie means lor 



detection. 



46. 



A vaccine composing the antigen exposed dendmic oeils or a*en 
expressing DCs as defined in Caim 33 or the antigen or eprtop* of Ca,m 



12. 



47. 



48. 



49. 



An immunopotentiating compost uprising the dendritic ceils of dm 
3 o 32 and a, leas, one antigen as defined in Caim 39 capabie o, 
general a protectee immunological response to a disease ,n a human or 
an animal susceptible to such disease. 

Use of the T-cells attainable by the method of claim 33, 35. 38 or 39 for the 
preparation of a pharmaceutical composKion for adopts immunotherapy. 

Use of the dendhtic cells of claim 31 or 32 exposed to an ant^en for the 
preparation of a pharmaceutical composiBon for abating T-cel,s ,n 

human or an animal. 

Use of the bispecfflc antibody of Cairn 5 or 6 for the preparation of a 
pharmaceutical composition for recruiting target cells with said dendntic 

cells. 

The use of claim 50. wherein the targe, cells are tumor cells or viniS- 
infeced cells or cells infected with a microorganism. 
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52. 



Modification of dendritic cells by transfecting genes for cytokines or 
« .oiecu.es to modulate or program immune response in vitro or ,n 



vivo. 



53 A method for ident^ing molecules synthesized by DCs having enhancing, 
molting or suppressing e«ec, on the an„gen,pe* action of T 



cells comprising 
(a) 



"ZZ o, moiecu.es secreted hy PCs o, Cairn 31 into the culture 
supernatant and tesung the enHched or IsCated molecules for 
antigen-speciflc T cell activation in a cell culture system lacking DCs. 

w faring gene expression in DCs o, claim 31 with that in Cher 
antigen-presenting cells. 

K a a method of propagating DC in vitro comprising 

5 7 cu.tu.ng DCs of Cairn 31 in a specific cytokine cocktail supports 
growth and proliferation of DCs in vitro; and/or 
(b) immortalizing said DCs by transduction of transforming genes. 
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DNA SIS DNA Translation [DC8-VH] 
File Name : DC8-VH ^ . 

Range ; 1 ~ 

Codon Table : Universal 



27 36 45 54 
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. Bl 90 99 108 
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T T T T T T T T T "f" k ^ 

, 4 , 252 261 270 

T T T T T T T T T 7 . • * * ■ E ° 

306 

T T T T T T T T T T y . » a « * * » 

333 

ACC GTC TCC TCA 3 ' 



T 



v s s 



SUBSTITUTE SHEET (RULE 26) 



WO 99/58678 



10/26 



PCT/EP99/03218 
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DNASIS DNA Translation [DC8-VL] 
File Name : DC8-VL ; 
Range : 1 - f^* 

Codon Table : Universal 



27 36 45 54 



& C ATT CAG CTG ACC CAG TCT CCA GCA ATC ATG TCT GCA TCT CCA GGG GAA AAG 

7TTTTTTTT i m s a s p o = * 

-79 81 90 99 108 
OK ACC ATG ACC TGC AGS GCC AGC TCA AGT GTT AST TCC ACT TAC TTG CAC TGG 
R " "a T T "s V S S S Y L H W 



V T M T C 

126 



135 144 153 162 



TAC CAG CAG AAG TCA GGT GCC TCC CCC AAA CTC TGG ATT TAT AGC ACA TCC AAC 
T T T "k T "o "* T P K X. W I Y S T S * 



189 198 207 216 



TTG GCT TCT GGA GTC CCT GCT CGC TTC AGT GGC AGT GGG TCT GGG ACC TCP TAC 

TTTTTTTTT s . « s a s o * s y 

941 252 261 270 

T T T T T "s" V ~e a e d a a t * * c q 

CAG TAC AGT GOT TAC CCG TAC ACG TTC GGA GGG GGG ACC AAG CTG GAG ATC AAA 

" " "J ~rn v n G G T K L E I K 
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35 40 
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He Tyr Ser Thr Ser Asn Leu Ala Ser Gly ^ 

50 55 
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*n *i a Thr Tvr Tyr Cys Gin Gin Tyr Ser Gly Tyr Pro 
Ala Glu Asp Ala Ala Thr Tyr iy y ^ 95 
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Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu lie Lys 
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ANTIBODIES TO DENDRITIC CELLS AND HUMAN DENDRITIC CELL POPULATIONS AND USES THEREOF 



The present invention relates to novel antibodies specificaily recognizing a d.stmct 
population of human dendritic cells (DCs) and methods of isolating sa.d DCs 
using said antibodies. The present invention further relates to antigens and 
epitopes recognized by the above-described antibodies as well as to 
polynucleotides encoding said antibodies. Furthermore, the present invent* 
relates to vectors comprising said polynucleotides as well as to host cells 
transformed therewith and their use in the production of said antibodies. The 
present invention additionally relates to polypeptides comprising a doma.n of the 
binding site of the aforementioned antibodies, or an antigen or epitope descnbed 
above and at least one further, preferably functional domain and to 
polynucleotides encoding such polypeptides. Furthermore, the present invention 
relates to vectors comprising said polynucleotides, host cells transfected wrth sa.d 
polynucleotides or vectors and their use for the preparation of the above- 
described polypeptides. The present invention also involves a method for isolating 
or identifying DCs as defined above and relates to DCs obtainable by said method 
and/or characterized by recognition of the above-described antibody, and/or 
containing the aforementioned antigen or epitope. The present invention also 
involves a method for preparing or identifying T cells in a certain status as well as 
methods for identifying compounds which interfere with T cell mediated act.vat.on 
of immune responses. In addition the present invention relates to k.ts and 
compositions, preferably pharmaceutical and diagnostic compositions, compris.ng 
any of the aforedescribed antibodies, antigens, epitopes, polypeptides, 
polynucleotides, vectors, dendrite cells or T cells or compounds obtainable by the 
aforementioned method. A further object of the present invention are vaccines 
comprising antigens exposed to dendritic cells, antigen expressing DCs or 
comprising an antigen or epitope mentioned before. Furthermore, the above- 
described dendritic cells are subject for immunopotentiating compositions. 
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Moreover. ,he present invention reia.es to the use o, T ceiis obta,nable by he 
above-described method, the aforementioned DCs. antibodies, polynudeot, es 
and vectors tor the preparation ot pharmaceutic* composes for adop^e 
immunotherapy, preferabiy against cancer and infects diseases and and the, 
use for the preparation of vaccines and immunotherapies or for the 
identification of new antigenic targets for immunotherapy. 

Several documents are cited throughout the text of this specification. Each of the 
ocuments cited herein (inciuding any manufactures specific^ .nstnrc* 
etc , are hereby incorporated by reference; however, there is no adm.ss.on that 
any document cited is indeed prior art of the present invent™. 

lm mune responses to foreign antigens are mediated by three « " ^ 
ceil types so called T cells, B cells and an.gen-present.ng cells (APC). Thymus 
de ed lymphocytes ,T ce„s, can be d,ided into two Actional and phenotyp, 
dine, subsets. Helper T cells respond to antigen stimulate by producng and 
s^l lymphoKines wh,h activate various other cell types in the .mmune 
fy tern Cytotoxic T lymphocytes (CTL) are specialized for diredy «,ng antigen 
osKive target cells, e. g. virus-infected cells. B cells recognrze aniens b 
n bodies, *er acting as eel, surface receptors or as seeded pro,e,n— 
„i„d directly to antigens on a solid surface or in solution. By way of contrast T 
s only rlgn*e aniens that have been processed or degraded * small 
„agmen,s and presented on a solid phase such as the surface . APC 
Additionally, antigenic fragments must be presented to T cells ,n asso^th 
m ajor histocompatibility complex (MHQ-encoded class I or Cass II moeo,^ 
CD4 + T cells recognize antigens presented by MHC Cass II products. wh„e CD8* 
T cells recognrze antigens in the context o, MHC Cass I pro,e,nsJhe 
presentation o, antigens to T cells is carried ou, by specialized cel, populates 
referred to as APC. Being involved in early events of an immune response APC 
apical .o .he initiation o, bo* T and B cei, responses. Typically, APC .nCude 
macrophages/monocytes, B cells, and bone marrow-derived dendnt,c cells (DC^ 
The most important APC are dendritic cells (Sprent e. al., .987. Adv Immunol 41. 
39-133) These cells are specialized for internalrzing of exogenous antgens. for 
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the processing of antigens into small peptide fragments, and for the presentation 
of these fragments at the cell surface, in association with MHC molecules so that 
an appropiate T cell can recognize the peptide-MHC complex and be activated 
(Goldberg and Rock, 1992, Nature 357: 375-379). Since APC express both MHC- 
coded class I and class II proteins, they can present antigenic fragments to both 
CD4+ and CD8+ T cells for the initiation of an immune response. Besides 
presentation of antigens to T cells with antigen-specific receptors, APC provide all 
additional signals for T cell activation. Such signals involve a variety of cell 
surface adhesion and costimulatory molecules as well as cytokines or growth 
factors. Factors necessary for the activation of naive or unprimed T cells may be 
different from those required for the re-activation of previously primed memory T 
cells. In contrast to DC, the antigen presenting capacity of monocytes and B cells 
seem to be limited to the re-activation of previously sensitized T cells because 
they are not capable of directly activating functionally naive or unprimed T cells. 
The term "dendritic cells" refers to a diverse group of morphologically similar cells 
present in various lymphoid and non-lymphoid tissues (Steinmann, 1991. Ann Rev 
Immunol 9: 271-296). These cells include DC of lymphoid organs such as lymph 
nodes and spleen, Langerhans cells of the epidermis, veiled cells in the afferent 
lymphatic vessels and DC in the blood circulation. Phenotypically human DC are 
characterized by a high density of MHC class II antigens, the presence of a wide 
range of adhesion molecules and the absence or low expression of a range of 
lineage specific cell surface antigens characteristic for T, B, monocyte and natural 
killer cells (CD3, CD14, CD19, CD20, CD56). Despite this phenotypic 
characterization, identification and purification of DC remains difficult as the 
majority of these antigens are expressed by other cell types. Most published 
reports have utilized DC isolated from the mouse spleen, which show that DC are 
unique APC in that they are capable of activating naive T cells in primary antigen- 
specific response (Inaba et al., 1987, J Exp Med 166: 182-194; Hengel et al., 
1987 J Immunol 139: 4196-4202; Kast et al., 1988, J Immunol 140: 3186-3193; 
Romani et al., 1989, J Exp Med 169: 1169-1178; Macatonia et al., 1989, J Exp 
Med 169: 1255-1264; Inaba et al., 1990, J Exp Med 172: 631-640). Therefore, it is 
possible that human DC are also capable of such potent antigen presentation 
function. 
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The most suitable way to enrich DC from human tissue Is their isolation from 
human peripheral blood because of b easy accessible Several studies have 
described the isolation of human DC from the peripheral blood (Young and 
Steinmann. 1980. J Exp Med 171: 1315-1332; Freudentha, and Steinman, 990 
Proc Natl Acad Sci USA 87: 7698-7702; Macatonia et al., 1989, Immunol. 67: 
285-289; Markowicz and Engleman, 1990, J Clin Invest 85: 955-961). Current 
protocols for the isolation of fresh blood DC consist of two different components: 
First enrichment of DC by consecufive depletion of other cell populations wrth the 
MP of lineage-specific monoclona. antibodies directed to cell surface aniens 
not expressed by DC. Examples of such antibodies include an,-CD3 ant,-CD4 
and an,i-CD8 specific for T cells; an.i-CD19 and an.i-CD20 specific for B cells, 
a „ti-CD14 specific for monocytes; and anti-CD56 specific for natural killer cells 
And second, postfive selection of DC from the lineage markers n^ative ce„ 
fraction by using cell surface markers deferentially expressed by DC as MHC 
L II 4en (C-Doherfy e, a,., 1994, immuno, 82: --»; Thomas e, a . 
1993 J Immunol 150: 821-834; O'Doherty et a,., 1993, J Exp Med 178. 1067- 
1076i Upon binding to antibodies, cells can be removed by adsorption to a so d 
surface coated with secondary antibodies directed to the constant region of the 
primal antibodies. Alternately antibodies conjugated with biofin can be removed 
by an avidin or streptavidin-coated surface. If antibodies are conjugated o 
Magnetic beads, antibody bound cells can be separated in an magnet* fie,d 
(Hariow and Lane, 1988, .Antibody", Cold Spring Harbor Labored). In addifion 
0 antibody selecUon density gradient centrifugation and red b.ood cell rosetfing 
techniques are applied. This procedures are time-consuming and yield only 
, im „ed numbers of purified DC. Moreover the isolated DC fraction often ,s 
heterogeneous due to other contaminating cell populations. Besides grad.en 
compounds and their osmotic effects may induce phenotypic and funCona 
chafes o, cells (McLellan e. a,., 1995, Eur L Immunol 25: 2064-2068; Kabe, e. 
al 1989. Immunbiology 179: 341-395). 

Another widely used technique to obtain DC is based on the differentiation of 
bone marrow or blood derived CD34* cells or of CD14* monocytes, induced by a 
combined in v«ro treatment with GM-CSF and TNF-a or IL-4 which has to be 
stained for a. leas, several days (Caux e. al., 1992. Nature 360: 258-261; 
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Bernhard et al., 1995, Cancer Res 55: 1099-1104); Sallusto et al., 1994, J Exp 
Med 179: 1 1 09-1 118; Romani et al.. 1994, J Exp Med 180: 83-93). The use of this 
procedures is restricted to phenotypic and functional changes which may occur 
during cultivation of the cells. Moreover treatment with GM-CSF and IL-4 may 
enhance the nonspecific stimulation of T cells (Dillon et al., 1997, Scand J 
Immunol 46: 1-9). 

Direct isolation of DC from peripheral blood is hampered by their low frequency in 
the circulation and by the lack of selective markers. No human DC specific lineage 
marker has been identified. The few markers reported so far to be specific for DC 
are not suitable for isolation of blood DC. The CD83 molecule described by Zhou 
et al. (Zhou et al., 1995, J Immunol 154: 3821-3835) is regarded as an activation 
marker preferentially induced during in vitro culture. The mAb CMRF-44 
recognizes an early activation antigen that is not expressed on freshly isolated 
blood DC but is induced during the physical isolation procedures usually used to 
purify DC (Hock et al., 1994, Immunology 83: 573-581). The p55 antigen, an actin 
bundling protein, is confined to the cytoplasm (O'Doherty et al., 1993, J Exp Med 
178: 1067-1076). So there remains a need for monoclonal antibodies directed to 
antigens selectively expressed by human DC that may be used to facilitate their 
direct isolation from peripheral blood. Previous attempts to isolate antibodies 
specific for human DC have been largely unsuccessful, yielding only antibodies 
that bind common antigens of both DC and other leukocytes. 

Thus, the technical problem of the present invention is to provide means and 
methods for the modulation of immune responses. 

The solution to this technical problem is achieved by providing the embodiments 
characterized in the claims. 

Accordingly, the invention relates to an antibody which 

(i) reacts with an epitope on dendritic cells (DCs) displaying features of 
immature and/or mature DCs from peripheral blood mononuclear cells 
(PBMCs) but 

(ii) does not react with other PBMCs. 
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Usually dendritic cells comprise a heterogeneous population of cells with different 
phenotypes and functional properties they all stand out by their marked capacrty 
to present antigen and to prime naive T lymphocytes 1 . Conventional strategies 
such as depletion of lineage marker positive cells and subsequent isolate of 
MHC class (Impressing cells have led to the definition of two major DC 
populations which largely represent mature and immature DC 2 ' 3 . More recently, 
several reports attempted to divide DC according to various categones .nto 
iymphoid or myeloic dendritic cells (Wu et al., J. Exp. Med. 184 (1996), 903-911; 
Galy et al.. Immunity 3 (1995), 459-473). or marginal and interdigitating cells 
depending on the microanatomies location in the murine spleen (Leenen et al.. J- 
,mmunol 160 (1998), 2166-2173). The antibody of the present invent,on 
specifically reacts with a hitherto unidentified population of DC that compr.se DCs 
displaying properties of immature DCs which are HLA-DR'ow, C D3 3 d.m, 
CD45RAhigh C D1 1 c" and CD64" and DCs resembling substantially mature DCs 
with the surface marker characteristics HLA-DR n '9 n , CD33hl0h CD45RAlow, 
CD11C+ and CD64+. The DCs recognized by the antibody of the invention, may 
preferably be defined as being a maturational stage between immature and 
mature DCs and by their capability to react with the novel antibody of the 
invention designated mAb M-DC8. Accordingly, the DCs of the present invent.on 
will also be referred to as M-DC8* or M-DC8+ cells. The above cited novel mAb M- 
DC8 was used to specifically select Jurkat T cell lymphoma subclones wh.ch 
express the M-DC8 antigen (see appended example 10). Said Jurkat subclone 
was employed to generate further novel antibodies of the invention. These 
antibodies comprise the mAbs D-DC8.1 and D-DC8.2. DCs recognized by these 
antibodies will also be referred to as M-CD8 + or M-DC8 + cells. 

in context with the present invention, the term "DC population representing a 
maturational stage between immature and mature DCs" refers to a population of 
human blood DC that overlaps with two major subsets of DC that have previously 
been defined by several investigators 2 ' 3 ' 20 as schematically depicted in Figure 8. 
Cells of the first subset are HLA-DR'°w, C D33<lim, CD45RAhigh, CD11c- and 
CD64- and represent immature DC, whereas the second subset contains mature 
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DC with the surface marker characteristics WAORW. CDS3N*. CD45RA'°w. 
CD11c + and CD64+. These cells, in addition, express CD83 after overnight 
culture 20 The main distinction between both established DC populations and M- 
DC8* ceils is the expression of M-DC8 and CD16 and the absence of the 
intracytoplasmic P 55 antigen. So, it is tempting to speculate that M-DC8+ cells 
represent an intermediate developmental stage. 

The term -peripheral blood mononuclear cells (PBMCs)" within the meaning of the 
present invention refers to nucleated blood cells isolated by centrifugal of 
freshly drawn venous blood over a Ficoll^radient of 1.077 g/ml dens,ty. 

The term "does not react with other PBMCs", as used herein means that the 
antibody of the invention does no. react or only negligible cross-reacts w„h 
PBMCs (like B-lymphocy.es, T-lymphocy.es ant CD14- monocytes) as e ned 
above except the M-DC8* cells. Preferably, the cross-reacthrity of the anybody of 
me invention is less than 10%. more preferably less than 5% and parficularty 
preferred less than 3% or even less than 2% or 1%. 

The present invention is based on the obsen-ation that a novel monoclonal 
antibody (mAb M-DC8) obtained by immunizing mice with human mononuclear 
blood cells highly enriched for DC (obtained as described in appended example I) 
specifically reacted with leukocytes comprising 1-2% of PBMC expressing HLA- 
DR and lacking common cell lineage-specific markers. The characteristic l.ght 
scatter profile of M-DC8* cells indicated a cell population of restricted size and 
granularity located between lymphocytes and monocytes. Within 48h of cell 
culture isolated M-DC8* cells acquired the typical morphology of mature DC 
characterized by undulating chiasmatic protrusions'. In contrast to previous 
reports describing DC as poorly phagocytic cells 3 freshly isolated M-DC8+ cells 
avidly ingested latex partic.es as well as antibody coated erythrocytes. Wh,le 
immature DC take up large quanflties of antigens via endocy.os.s and 
macropinocytosls 4 , the findings on M-DC8+ cells obtained in accordance with the 
invention point to phagocytosis as an addrtional important way of antgen uptake. 
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Quite recently, Fanger et al. described the expression of the Fc receptors CD64 
and CD32 on DC and their functional involvement in phagocytosis . In contrast, 
M-DC8+ cells lack CD64 but, instead, express CD16 together with CD32. Thus, 
phagocytosis of opsonized erythrocytes by M-DC8+ cells might be mediated 
through both CD16 and CD32. 

in accordance with the present invention, it has surprisingly been found that 
besides their marked phagocytic activity fresh M-DC8+ cells exhibited an 
outstanding capacity to activate T cells as evidenced by the efficient al.oant.gen- 
and TT-de P endent T cell proliferation. Furthermore, M-DC8+ cells not only 
stimulated T cells in an autologous mixed leukocyte reaction but also induced a 
primary T cell response against KLH, activities that all are considered typ.cal for 
DC 1 in contrast to previous reports claiming that naive CD45RA+ T cells need to 
be enriched in order to obtain a primary T cell response 21 ' 22 , M-DC8+ cells could 
prime unselected T cells against KLH without prior enrichment. In addibon. M- 
DC8+ cells very efficiently stimulated MHC class I restricted T cel. responses. 
They activated a cytotoxic CD8 + T cell clone after sensitization with the specific 
antigen peptide as effectively as monocytes, but, in contrast to the latter, they also 
induced the differentiation of purified CD8+ T cells into a.loantigen-specific 
cytotoxic effector cells in the total absence of CD4+ T helper cells, an activity 
claimed to be characteristic for DC 17,18 . In addition, after being loaded with a 
melanoma-associated tyrosinase peptide M-DC8+ cells stimulated T cells from 
melanoma patients as well as from normal donors to develop specific cytotox.c 
activity against melanoma cells in a HLA-restricted fashion. 
M-DC8+ cells revealed a unique pattern of cell surface molecules clearly 
distinguishing them from CD14+ monocytes. Freshly isoiated M-DC8+ cells 
expressed lower surface levels of HLA-DR, CD33, CD45R0 and CD11b whereas 
the density of CD86, CD40 and CD4 was similar to that found on monocytes. On 
the other hand, expression of CD45RA, CD1 1a, CD1 1c and, particularly, of CD16 
was distinctly higher than on monocytes. 
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M-DC8+ cells differ from the majority of DC that are generated in vitro from 
CD34+ precursor cells or CD14 + monocytes in the presence of GM-CSF and 1L- 
4 U M-DC8 + cells share a number of surface markers and functional 
characteristics with DC obtained by cytokine-driven differentiation in vitro. The M- 
DC8 antigen, however, was not detected on those in vitro generated DC with the 
exception of a small subset comprising 2-5% of DC that had been produced from 
CD34 + precursors through stimulation with GM-CSF and TNF-a. The origin of M- 
DC8 + cells as well as the signals inducing the expression of the M-DC8 marker 
remain to be elucidated. 

FcyRIH (CD16) is an additional surface molecule whose expression was found to 
be different on M-DC8+ cells and on the heretofore defined DC. So far, CD16 
expression by DC has been described only on Langerhans cells in mice, where it 
was supposed to enhance internalization of immune complexes and presentation 
of antigens 23 . In humans, CD16 expression was mainly confined to granulocytes, 
NK cells, macrophages and a subpopulation of monocytes 24 while DC were 
generally thought to be negative. In contrast, DC freshly isolated with the M-DC8 
antibody expressed CD16 at higher concentration. This obvious discrepancy may 
be due to the short in vitro half life of CD16 on DC since it disappeared within a 
short period of in vitro culture. In general, Fey receptors seem to be 
downregulated very rapidly by prolonged handling of cells such as Ficoll density 

25 

gradient centrifugation . 

In a preferred embodiment of the invention, said DCs are HLA-DR* and said 
PBMCs are depleted of T- and B-cells and monocytes. Preferably, said DCs are 
CD64-, CD33 + , CD45RA + , CD11c + and P 55" and mostly CD16 + and/or of restricted 
size and granularity located between lymphocytes and monocytes. 

The antibody of the invention can be, e.g.. a monoclonal antibody, polyclonal 
antibody, chimeric antibody, humanized antibody, bispecific antibody, synthetic 
antibody, antibody fragment such as Fab. Fv or scFv fragments etc.. or a 
chemically modified derivative of any of these. Monoclonal antibodies can be 
prepared, for example, by the techniques as originally described in K6hler and 
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Milstein, Nature 256 (1975), 495, and Galfre, Meth. Enzymol. 73 (1981), 3, wh.ch 
comprise the fusion of mouse myeloma cells to spleen cells derived from 
immunized mammals with modifications developed in the art. Monoclonal 
antibodies can, inter alia, be obtained by immunizing mice, for example BALB/c 
mice with human mononuclear blood cells obtainable as described in appended 
example 1 . 

The antibodies can be monoclonal antibodies, polyclonal antibodies or synthefc 
antibodies as well as fragments of antibodies, such as Fab, Fv or scFv fragments 
etc Furthermore, antibodies or fragments thereof to the aforementioned DCs can 
be obtained by using methods which are described, e.g., in Harlow and Lane 
"Antibodies, A Laboratory Manual". CSH Press. Cold Spring Harbor, 1988. These 
antibodies can be used, for example, for the immuno P recipitat,on, 
immunolocalization or purification of the DCs of the invention as well as for the 
monitoring of the presence of such DCs and for the identification of compounds 
interacting with the DCs according to the invention. For example, surface plasmon 
resonance as employed in the BIAcore system can be used to increase the 
efficiency of phage display of antibodies which bind to an epitope recogn.zed by 
an antibody of the invention (Schier, Human Antibodies Hybridomas 7 (1996), 97- 
105- Malmborg, J. Immunol. Methods 183 (1995), 7-13). The production of 
chimeric antibodies is described, for example, in WO89/09622. Methods for the 
production of humanized antibodies are described in, e.g., EP-A1 0 239 400 and 
WO90/07861. Furthermore, human antibodies in general have become accessible 
since the availability of transgenic mice expressing human antibodies also called 
xenogenic antibodies (Bruggemann, Immunol Today 17 (1996). 391-397) and of 
the combinatorial antibody library and phage display technology allowing the .n 
vitro combination of variable regions of immunoglobulin heavy and light cha.ns (V H 
and v L ) and the in vitro selection of their antigen binding specificity (Winter, Annu. 
Rev Immunol. 12 (1994), 433-455). By using the phage display method, rare 
events like one specific binding entity out of 10 7 to 10 9 different V L /V H - or V H A/ L - 
pairs can easily be isolated; this is especially true when the repertoire of variable 
regions has been enriched for specific binding entities by using B-lymphocytes 
from immunized hosts as a source for repertoire cloning. In addition, approaches 
using semisynthetic or fully synthetic V H - and/or V L - immunoglobulin cha.n 
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repertoires have been developed. For example, almost the complete repertoire of 
^rearranged human V-gene-segments has been cloned from genomic DNA and 
used for in vitro recombination of functional variable region genes, resembl.ng V- 
j. or V-D-J-recombination in vivo (Hoogenboom, J. Mol. Biol. 227 (1992), 381- 
388" Nissim, EMBO J. 13 (1994) 692-698; Griffiths. EMBO J. 13 (1994), 3245- 
3260) Hence, all these derivatives of the antibody described above and .n the 
appended examples are within the scope of the present invention as long the 
antibody recognizes at least one eprtope of an antigen specific for the DCs as 
defined above that is preferably the antigen recognized by the M-DC8, the D- 
DC8 1 and/or the D-DC8.2 antibody. As discussed above, the antibody of the 
invention may exist in a variety of forms besides comp.ete antibodies; includ.ng, 
for example, Fv, Fab and F(ab) 2 , as well as in single chains; see e.g. 
WO88/09344. 

The antibodies of the invention or their corresponding immunoglobulin chain(s) 
can be further modified using conventional techniques known in the art, for 
example by using amino acid deletion(s), insertion(s), substitution^). add.t,on(s). 
and/or recombination(s) and/or any other modification(s) known in the art ether 
a ,one or in combination. Methods for introducing such modifications in the DNA 
sequence underlying the amino acid sequence of an immunoglobulin cham are 
well known to the person skilled in the art; see. e.g.. Sambrook, Mo.ecu.ar Clon.ng 
A Laboratory Manual. Cold Spring Harbor Laboratory (1989) N.Y. 

, n a preferred embodiment of the invention said bispecif.c antibody of the 
invention recognizes an epitope specific for a tumor cell, a virus-infected cell, a T 
cell, a tumor-associated protein, a microbial protein, an allergen, an autoant,gen 
or a cytokine. 

,n a preferred embodiment of the invention said DCs are recognized by the 
antibody produced by hybridoma cell line DSM ACC2241, preferably sa.d 
antibody is the antibody M-DC8 (DC8) that is produced by hybridoma cell line 
DSM ACC2241. Said hybridoma cell has been deposited in the culture collect.on 
Deutsche Samm.ung von Mikroorganismen und Ze.lku.turen GmbH (DSMZ) m 
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Braunschweig. Germany on October 26, 1995, in accordance with the Budapest 
Treaty. As described above and in the appended examples, the novel mAb M- 
DC8 provides a highly selective marker for a unique population of human DC 
which account for 0,5-1% of blood leukocytes and which can directly be isolated 
from blood using a one step immunomagnetic procedure. M-DC8 + cells 
characteristically express FcyRIII (CD16), they are highly phagocytic and display 
an outstanding capacity to present antigen to T cells as documented by 
autologous mixed leukocyte reaction, activation of T cells against primary 
antigens, induction of differentiation of purified CD8 + T cells into alloantigen- 
specific cytotoxic effector cells and induction of differentiation of T cells from 
melanoma patients and from normal blood donors into melanoma-specific 
cytotoxic cells. The mAb M-DC8 thus is a valuable tool to determine circulating 
DC for diagnostic purposes and to prepare DC for ex vivo and in vivo antigen- 
specific T cell-priming. Furthermore, the antibody of the invention is an antibody, 
which recognizes, detects and/or reacts with an epitope on said dendritic cells 
(DCs) and is produced by the hybridoma cell lines DSM ACC 2399 or 
DSM ACC 2398. These hybridoma cells have been deposited in the culture 
collection DSMZ in Braunschweig, Germany on May 5, 1999, in accordance with 
the Budapest Treaty. As described in the appended examples, these novel mAbs 
D-DC8 1 and D-DC8.2 provide for further antibodies which recognize the specific 
M-DC8 + cells described herein above. Like M-DC8, the mAbs D-DC8.1 and D- 
DC8 2 can be used, inter alia, for the immunoisolation, immunolocalization and/or 
purification of dendritic cells of the invention. Furthermore, they are useful for the 
detection and identification of compounds which are interacting or capable of 
interacting with the DCs according to the invention. 

In another embodiment the present invention relates to a human B cell line which 
is capable of producing the antibody of the invention in a humanized form, e.g., by 
transduction of the cDNA coding for the variable heavy and light chain domains of 
the M-DC8, or of the D-DC8.1 or of the D-DC8.2 antibody linked to the constant 
domains of an immunoglobulin into a human B cell line. Said cDNA is obtainable 
by methods known to the person skilled in the art and are described, inter alia, in 
Sambrook, loc. cit. and Ausubel "Current Protocols in Molecular Biology", Green 
RECTIFIED SHEET (ROLE 91) 
ISA/EP 
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Publishing Associates and Wiley Interscience, N.Y. (1989). The cloning of said 
cDNA for expression (or sequencing) may follow standard protocols as described, 
e.g., in Orlandi, PNAS 86 (1989), 3833-3837 or as illustrated in appended 
example 9, documenting the cloning of the variable regions of mAb M-DC8. 

Furthermore, the present invention relates to a continuous, stable antibody- 
producing cell line which is capable of producing an antibody of the invention. 
Said cell line can be a hybridoma cell line, preferably the hybridoma cell line 
having the deposit number DSM ACC2241, the deposit number DSM ACC 2399 
or the deposit number DSM ACC 2398. 

In a still further embodiment, the present invention relates to an antigen or an 
epitope thereof which is recognized by an antibody of the invention. Said antigen 
or epitope may be glycosylated, unglycosylated or partially deglycosylated. As 
discussed herein and explained in the examples, the DCs of the present invention 
feature novel antigens, recognized by the aforedescribed antibodies, such as M- 
DC8. Preliminary biochemical data indicate that the M-DC8 antigen is a protein, 
more specifically, a carbohydrate moiety of proteins. This antigen comprises 
therefore a carbohydrate structure that may be present on glycolipids as well as 
on, inter alia, membrane proteins. A major advantage of this new marker is its 
capability to serve as a handle for rapid isolation of >97% pure DC from blood 
within a very short period of time. This rapid method of DC isolation may greatly 
facilitate the use of DC for various ex vivo attempts to immunize against viral or 
tumor antigens. For the identification and isolation of antigen and epitopes of the 
invention, e.g., cDNA libraries can be screened by injecting various cDNAs into 
oocytes, allowing sufficient time for expression of the cDNA gene products to 
occur, and testing for the presence of the desired cDNA expression product, for 
example, by using the antibody of the invention. 

Alternatively, a cDNA expression library in E. coli can be screened indirectly for 
peptides having at least one epitope of the invention using antibodies of the 
invention (Chang and Gottlieb, J. Neurosci., 8:2123, 1988). After having revealed 
the structure of such antigens the rational design of binding partners and/or 
domains may be possible. For example, folding simulations and computer 
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redesign of structural motifs can be performed using appropriate computer 
programs (Olszewski, Proteins 25 (1996), 286-299; Hoffman, Comput. Appl. 
Biosci. 11 (1995), 675-679). Furthermore, computers can be used for the 
conformational and energetic analysis of detailed protein models (Monge, J. Mol. 
Biol. 247 (1995), 995-1012; Renouf, Adv. Exp. Med. Biol. 376 (1995), 37-45). 

In another embodiment the present invention relates to a polynucleotide encoding 
at least a variable region of an immunoglobulin chain of any of the before 
described antibodies of the invention. Polynucleotides encoding said regions are 
obtainable by methods which are well known in the art and comprise, inter alia, 
cloning techniques as described in Oriandi, PNAS 86 (1989), 3833-3837 or 
Sambrook, loc. cit. One form of immunoglobulin constitutes the basic structural 
unit of an antibody. This form is a tetramer and consists of two identical pairs of 
immunoglobulin chains, each pair having one light and one heavy chain. In each 
pair, the light and heavy chain variable regions or domains are together 
responsible for binding to an antigen, and the constant regions are responsible for 
the antibody effector functions. In addition to antibodies, immunoglobulins may 
exist in a variety of other forms (including less than full-length that retain the 
desired activities), including, for example, Fv, Fab, and F(ab')2, as well as single 
chain antibodies (afl., Huston, Proc. Nat. Acad. Sci. USA 85(1988,5879-5883 and 
Bird, Science 242(1988), 423-426); see also supra. An immunoglobulin light or 
heavy chain variable domain consists of a "framework" region interrupted by three 
hypervariable regions, also called CDR's. The extent of the framework region and 
CDR's have been precisely defined; see, e.g., "Sequences of Proteins of 
Immunological Interest," Kabat, U.S. Department of Health and Human Services 
(1990). The sequences of the framework regions of different light or heavy chains 
are relatively conserved within a species. The framework region of an antibody, 
that is the combined framework regions of the constituent light and heavy chains, 
serves to position and align the CDR's. The CDR's are primarily responsible for 
binding to an epitope of an antigen. Chimeric antibodies are antibodies whose 
light and heavy chain genes have been constructed, typically by genetic 
engineering, from immunoglobulin variable and constant region genes belonging 
to different species. For example, the variable segments of the genes from a 
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mouse monoclonal antibody may be joined to human constant segments. 
Thus, the antibodies of the present invention can be produced by expressing 
recombinant DNA segments encoding the heavy and light immunoglobulin 
chain(s) of the antibody invention either alone or in combination. Said 
polynucleotide may be, e.g., DNA, cDNA, RNA or synthetically produced DNA or 
RNA or a recombinantly produced chimeric nucleic acid molecule comprising any 
of those polynucleotides either alone or in combination. Preferably said 
polynucleotide is part of a vector. Such vectors may comprise further genes such 
as marker genes which allow for the selection of said vector in a suitable host cell 
and under suitable conditions. Preferably, the polynucleotide of the invention is 
operatively linked to expression control sequences allowing expression in 
prokaryotic or eukaryotic cells. Expression of said polynucleotide comprises 
transcription of the polynucleotide into a translatable mRNA. Regulatory elements 
ensuring expression in eukaryotic cells, preferably mammalian cells, are well 
known to those skilled in the art. They usually comprise regulatory sequences 
ensuring initiation of transcription and optionally poly-A signals ensuring 
termination of transcription and stabilization of the transcript. Additional regulatory 
elements may include transcriptional as well as translational enhancers, and/or 
naturally-associated or heterologous promoter regions. In this respect, the person 
skilled in the art will readily appreciate that the polynucleotides encoding at least 
the variable domain of the light and/or heavy chain may encode the variable 
domains of both immunoglobulin chains or only one. Likewise, said 
polynucleotides may be under the control of the same promoter or may be 
separately controlled for expression. Possible regulatory elements permitting 
expression in prokaryotic host cells comprise, e.g., the P L) lac, trp or tac promoter 
in E. coli, and examples for regulatory elements permitting expression in 
eukaryotic host cells are the AOX1 or GAL1 promoter in yeast or the CMV-, 
SV40-, RSV-promoter (Rous sarcoma virus), CMV-enhancer, SV40-enhancer or a 
globin intron in mammalian and other animal cells. Beside elements which are 
responsible for the initiation of transcription such regulatory elements may also 
comprise transcription termination signals, such as the SV40-poly-A site or the tk- 
poly-A site, downstream of the polynucleotide. In this context, suitable expression 
vectors are known in the art such as Okayama-Berg cDNA expression vector 
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pcDV1 (Pharmacia), pCDM8, pRc/CMV, pcDNAI , pcDNA3 (In-vitrogene), 
pSPORTI (GIBCO BRL). 

Preferably, the expression control sequences will be eukaryotic promoter systems 
in vectors capable of transforming or transfecting eukaryotic host cells, but control 
sequences for prokaryotic hosts may also be used. Once the vector has been 
incorporated into the appropriate host, the host is maintained under conditions 
suitable for high level expression of the nucleotide sequences, and, as desired, 
the collection and purification of the immunoglobulin light chains, heavy chains, 
light/heavy chain dimers or intact antibodies, binding fragments or other 
immunoglobulin forms may follow; see, Beychok, Cells of Immunoglobulin 
Synthesis, Academic Press, N.Y., (1979). 

As described above the polynucleotide of the invention can be used alone or as 
part of a vector to express the antibody of the invention in cells, for, e.g., gene 
therapy or diagnostics of diseases related to malignant transformed DCs or DC 
related leukemias. The polynucleotides or vectors containing the DNA se- 
quence^) encoding any one of the above described antibodies is introduced into 
the cells which in turn produce the antibody of interest. Gene therapy, which is 
based on introducing therapeutic genes into cells by ex-v/Vo or in-vivo techniques 
is one of the most important applications of gene transfer. Suitable vectors, 
methods or gene-delivery systems for in-vitro or in-vivo gene therapy are 
described in the literature and are known to the person skilled in the art; see, e.g., 
Giordano, Nature Medicine 2 (1996), 534-539; Schaper, Circ. Res. 79 (1996), 
911-919; Anderson, Science 256 (1992), 808-813; Isner, Lancet 348 (1996), 370- 
374; Muhlhauser, Circ. Res. 77 (1995), 1077-1086; Wang, Nature Medicine 2 
(1996), 714-716; W094/29469; WO 97/00957, Onodua, Blood 91 (1998), 30-36; 
Verzeletti, Hum. Gene Ther. 9 (1998), 2244-2251; Verma, Nature 389 (1997), 
239-242; US 5,580,859; US 5,589,466; US 4,394,448 or Schaper, Current 
Opinion in Biotechnology 7 (1996), 635-640, and references cited therein. The 
polynucleotides and vectors of the invention may be designed for direct 
introduction or for introduction via liposomes, or viral vectors (e.g. adenoviral, 
retroviral) into the cell. Preferably, said cell is a germ line cell, embryonic cell, or 
egg cell or derived therefrom, most preferably said cell is a stem cell. This 
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embodiment is particularly suited for bispecific antibodies of the invention, e.g., 
with one specificity against a tumor antigen which would facilitate the 
internalization, processing and presentation of tumor cells or parts thereof such as 
soluble tumor antigens and the like. 

Furthermore, the present invention relates to vectors, particularly plasmids, 
cosmids, viruses and bacteriophages used conventionally in genetic engineering 
that comprise a polynucleotide encoding a variable domain of a chain of an 
antibody of the invention; optionally in combination with a polynucleotide of the 
invention that encodes the variable domain of the other chain of the antibody of 
the invention. Preferably, said vector is an expression vector and/or a gene 
transfer or targeting vector. Expression vectors derived from viruses such as 
retroviruses, vaccinia virus, adeno-associated virus, herpes viruses, or bovine 
papilloma virus, may be used for delivery of the polynucleotides or vector of the 
invention into targeted cell population. Methods which are well known to those 
skilled in the art can be used to construct recombinant viral vectors; see, for 
example, the techniques described in Sambrook, Molecular Cloning A Laboratory 
Manual, Cold Spring Harbor Laboratory (1989) N.Y. and Ausubel, Current 
Protocols in Molecular Biology, Green Publishing Associates and Wiley 
Interscience, N.Y. (1989). Alternatively, the polynucleotides and vectors of the 
invention can be reconstituted into liposomes for delivery to target cells. The 
vectors containing the polynucleotides of the invention (e^. the heavy and/or light 
variable domain(s) of the immunoglobulin chains encoding sequences and 
expression control sequences) can be transferred into the host cell by well-known 
methods, which vary depending on the type of cellular host. For example, calcium 
chloride transfection is commonly utilized for prokaryotic cells, whereas calcium 
phosphate treatment or electroporation may be used for other cellular hosts; see 
Sambrook, supra. Once expressed, the whole antibodies, their dimers, individual 
light and heavy chains, or other immunoglobulin forms of the present invention, 
can be purified according to standard procedures of the art, including ammonium 
sulfate precipitation, affinity columns, column chromatography, gel electrophoresis 
and the like; see, Scopes, "Protein Purification", Springer-Verlag, N.Y. (1982). 
Substantially pure immunoglobulins of at least about 90 to 95% homogeneity are 
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preferred, and 98 to 99% or more homogeneity most preferred, for P— u*ca 
uses Once punfled, parti* or to homogenerty as desired, the po,ypept,des may 
th en'be used therapeu S cal,y (including extracorporeal or in develops and 

performing assay procedures. 

The present invention furthermore relates to host cells transformed wtth a 
i Ztide or vector o, the invention. Said host cel, may he a P roKaryo,,c or 
elryotic ce„. The polynucleotide or vector o, the invention which ,s present n 
le host cell may e«her he integrated into the genome of the host cel, or * may he 

rr«nrCS»* — c ce, The term ^ 
meant to Mud. * bacteria which can be transformed or transacted w„h a DMA 
TrI molecules for the expression of an antibody of the invenfon or the 
Le ading immunoglobulin chains. Photic hosts may include gram 
L as well as gram posithre bacteria such as. for example, E cot. S. 

to include but not being ft*, to insect, fungal, p.ant, an,ma, or human 
Is Purred funga, cells are, for example, those of the genus Saccharomyces, 
: panose of the species S. cerevisiae. A polynucleotide coding for an 
„ ody o, - can be used to transform or transfect the host us,ng an 

1 chnigues commonly Known to those o, ordinary sKiil in *e art. Esp^a 
Preferred is the use of a plasmid or a virus containing the ceding sequence of the 
:Z y receding the DCs o, the invention for purposes o, euKa^c or 
plryotic transformation or transfer, respectively. Methods for prepanng 
Z operably linKed genes and expressing them in, e.g.. mammalian cel. and 
bacteria are well-Known in the art (SambrooK. e. at. Molecular Cloning^ A 
TabLory Manual, Cold Spring Harbor Laborato^. Cold Spnng Harbor, NY, 
XZ 8 ene«c const.* and methods desenbed therein can be u. ,zed for 
ssion f me a„ U body o, the invention in eu^otic or *~ * 

genera, expression vectors conning promoter seouences which W the 
eX tra senption of me inserted polynucleotide are used in connect™ w*h 
IT ost. The expression vector typically contains an ortgin of rep„ca,on. a 
promoter, and a terminator, as we,, as spec* genes which are capable of 
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priding phenoty P ic se>ec«on o, the transformed ce„s. The fransforme d hoste 
an be grown in tormentors and cultured according .0 technics Known ,n *art 
o actieve optimal ceil growth. The antibody or * corresponding immunoglobu n 
In", he invention can then be isolated from ,e grow, medium c*.r 
vs s or ce„u,ar membrane fracas. The isolation and purification o, the, e.g., 
m^ ,a expressed entries or immunoglobulin chains of the invenfon may 
: T y Tn conven^ona, means such as, for e X amp,e. preparative chromatography 

pains and immunological separations such as those invoiv.ng me use 
mo— or poiyciona, anybodies directed, e.g., against the constant re,on o, 
the antibody of the invention. 

ThU s in a further embodiment the invention reia.es to a method for preparing an 

L y capable o, —g dendritic cells (DCs) o, 
immature and mature DCs from peripheral blood mononuclear ceils (PBMCs) 
functional fragment or derivative thereof compnsmg 
lal culturing the cell of the invention and 

S ilting said antibody, functional fragment or immunoglobulin cha.n thereof 
from the cells or the culture medium. 

Th e present invention also involves a method for producing cells capable of 
ZZZ an antibody of the invention or its corresponding immunoglobu 
a (s, comprising geneticaliy engineering ce„s w«h the poiynucleot.de : or vMh 
he ector o, the invention. Preferabiy, the immunoglobu n cha, thu 
expressed are displayed on the celi surface o, the transfected ell. Th,s 
TZL as well as some others mentioned herein may be adapted for phage 

- — The - obiainab,e by the 

X nLon can be used, for example, to test the interaction o, the anybody* 
nvention w«h its anf,e. The cells obtainable by the above-descnbed me h* 
™ y also be used for the screening methods referred to here,n below. 
F „Lmore. transgenic animais. preferably mammals compr^g a 
polynucleotide, vector or ce„s o, the invention may be used for the .arge scale 
production of the antibody of the invention. 
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Furthermore, the invention relates to an antibody of the invention or a fragment or 
a derivative thereof or immunoglobulin chain encoded by a polynuc.eot,de 
according to the invention or obtainable by the above-described method or from 
cells produced by the method described above. The antibodies of the present 
invention will typically find use individually in treating substantially any d.sease 
susceptible to monoclona. antibody-based therapy. In particular, the 
immunoglobulins can be used for passive immunization or the removal o 
unwanted cells or antigens, such as by complement mediated lysis, all w,thout 
substantial immune reactions (e.g., anaphylactic shock) associated with many 
prior antibodies. For an antibody of the invention, typical disease states surtable 
for treatment include graft versus host disease and transplant rejection in patents 
undergoing an organ transplant, such as heart, lungs, kidneys, liver, etc. Oher 
diseases include autoimmune diseases, such as Type I diabetes, mufiple 
sclerosis rheumatoid arthritis, systemic lupus erythematosus, and myasthen.a 
oravis Derivatives of the antibody of the present invention can be prepared by 
methods known to the person skil.ed in the art, inter alia, by peptidomimetics. 
Methods for the generation and use of peptidomimetic combinatorial librar.es are 
described for example in Ostresh, Methods in Enzymo.ogy 267 (1996), 220-234 
and Dorner, Bioorg. Med. Chem. 4 (1996), 709-715. Furthermore, the three- 
dimensional and/or crysta.lographic structure of antigens like the M-DC8 antigen 
can be used for the design of peptidomimetic antibody derivatives (Rose, 
Biochemistry 35 (1996), 12933-12944; Rutenber, Bioorg. Med. Chem. 4 (1996), 
1545-1558). 

in this context it is also understood that the antibodies according to the invention 
may be further modified by conventional methods known in the art. By prov.d.ng 
the antibodies according to the present invention it is also possible to determ.ne 
the portions relevant for their binding activity. This may allow the construction of 
chimeric proteins comprising an amino acid sequence derived from an antibody of 
the invention which is crucial for binding activity and other functional amino acd 
sequences e g. nuclear localization signals, transacting domains, DNA-b.nd.ng 
domains, hormone-binding domains, protein tags (GST, GFP, h-myc peptide, 
Flag, HA peptide) which may be derived from heterologous proteins. 
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^ antibodies, aniens and epKopes c, the invention can * used 
therapeutically in patients having an autoimmune response, e.g., to oro.e,n o 
Zlins of hormone producing c* such as isie, (8) ceiis of the pancr a o 
i s oMhe thyroid giand, o, giia, ceiis in the centra, nen,ous system ,nc,ud,ng 

of cells or tissue of the blood vessel wall. Such therapy can be accomphshed * 
of cells or t s ^ antigens or epitopes of the 

T! «** the continuance of the autoimmune response. For example, the 

3 Tes^ y 5-12 amino acids in ,eng«h) and thereby bind to Fab binding 
Tolts the body fluids, or on ,e surface of 00s, of the patients 

autoimmune disease. 

of indirect coupling is by use of a spacer mo.e y 

can be eriher insoluble or soluble (Diener, « a/., Sana. 231 .148, 1986) and 

V H to enable drug release from the antigen at the target ste. Examples of 
^TT-n he coupled to the angles, aniens and epKopes 
o, me en- on for immunotherapy are drug, radioisotopes, lectms, and , x,n, 
^ ; g L wHich can be coated to the antibodies, aniens , «, ep,^s 
0 Hhe invention inciude compounds which are classically referred to as drugs 
such as mitomycin C, daunorubicin. and vinblasfne. 

sng radiLtopica.lv coniugated anybodies, antigens or 

r , » o immunotherapy, certain isotopes may be more preferable than 

ires «»*• — - - as stabui,y te 

Irion Depending on the autoimmune response, some emptors may be 
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preferable to others. In general, a and p partide-emMng radioisotopes are 
preferred in immunotherapy. Preferred are short range, high energy a emrtters 
such as 212*. Examples o, radioisotopes which can he hound to the 
anagensorepitopesoftheinventionfortherapeuticpurposesare I, I. ' 

67 Cu 212 Bi 2«At. 2 11 Pb. «Sc, 109 Pd and 1 88 Re. 

Lectins are proteins, usually isolated from plant material, which bind to spec, c 
I mpi!, Many lectins are also abie to agglutinate ce„s and simulate 
ym o™es. However, ricin is a toxic le* which has been used 
ClLapeuticaHy. This is accompli by binding the .peptide *-n - 
ricin, which is responsible for toxi*. to the antibody molecule to enable s„e 
specific delivery of the toxic effect. 

Toxins are poisonous substances produced by plants, animals, or microorganisms 
uTin sufficient dose, are onen lethal. Diphtheria toxin is a substance produced 

IsJ of an . and p subuni, wbich under proper condif- can be sep ^ 
The toxic A component can be bound to an anybody or an«gen and used ,o srte 
specific deliver to a DC or T-cel. expressing a receptor for the anfgen, 

Xtripeutic agents such as described above which can be coupied -he 
antibody, antigen or epitope of the invention, as well as ex wvo and ,n wvo 
htpeu ic protocols, are Known, or can be easily ascertained, by those o 
or in ^ s« in the art Wherever appropriate the person sKiiied in the ar, may us 
Nucleotide of the invention encoding any one of the above descr,* 
an bodies, antigens or epKopes or the corresponding vectors rnstead o, the 
linaeous material itself. Furthermore, dendritic cells and,orT cells 
b^n obtained according to the method of the invention and optionally modfled 
can be used in accordance with the embodiments described above. 

According to the foregoing, the present invention fcrther relates to a polypeptide 

comprising 
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(a) 
(b) 



a domain of a binding site of the antibody of the invention or an antigen or 
epitope of the invention; and 

at least one further domain, said domains being linked by covalent or non- 
covalent bonds. 



Said binding site domain contained in a poiypeptide of the invention conpnses ; a. 
,east one complementarity determining region (COR) of the ant.body of the 
invention. The person skilled in the art Knew that each variabie domain (the ^.eavy 
chain V„ and light chain V 0 of an antibody comprises three hypervanable reg,ons, 
solves caiied complementarity determining regions or XORs" flanked by four 
lively consent framework regions or "FRs". The CDRs conta.ned ,n the 
variable regions o, the antibody o, the invention can be detuned, e.g 
according to Kabat. "Sequences of Proteins of Immunologrcal Interest (U.S. 
DeparimL o, He* and Human Services, third edition. 1«, fourth. 
1987 ffith edttion 1990). The person skilled in the art wiil read.lv appreoate tha 
the binding site domain of the antibody o, the invention or antigen or epitope of 
inventl can be used for the cons^on o, other po,ypep«des or antibod, 
of desired spe*i,y and btoiogical function. Thus, the present invention also 
reiates to polypeptides and antibodies comprising a binding site domain or antigen 
or epitope of the invention. The person skiiied in the art wili readiiy appreciate 
using the binding sites or CDRs described above antibodies can be cons ructed 
according to methods Known in the art. e.g., as described in EP-A1 0 451 216, 
EP-A1 0 549 581 and WO 88/09344. 

MuKivaien, polypeptides such as recombinant bifunctiona, antibody con-™* 
p lay an increasingly important *erapeu,ic and scientific roie ,n parUculann the 
medical field, for example, in the development of new treatment approaches for 
cancer and autoimmune diseases or as interesting tools for the analysis and 
adulation of cellular signai transduction pathways. For example, by cross-Wing 
of me CD3-activation antigen on T cells with a tumor associated antigen on tumor 
ce„s, bispecffic single-chain antibodies can bring both cells together so ha. the 
tumor cell is efficiently lysed during the cell-cell contact (Mack, Proc. Natl. Acad. 
Sci USA 92 (1995) 7021-7025). Comparable approaches have been or are 
being developed for other target cells (e.g. virus-infected cells) and for the 
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re — of other effector cel, populations (e.g. NK-ce,ls and rnononudea 
phagocytes). Using bifunctional fusion proteins ma. car^ an antibody fragment as 
Lgeting mechanism, a iarge number o, dWeren. receptors and ligan s can be 
specify bound to defined surface molecules on selected ceil population^ 
partlculahy interesting that surface molecules on the same cell can . be cross- 
nk ed by bi-spe* antibodies in order to modulate cellu,ar f.nCon or th £ 
action or differentiation of such cells. A possible appl,ca.,on of «h,s type of 
ap roach may be the induction o, energy in au,o,ggress,e B- or T« 
Z Play a pathogenetic role in many autoimmune diseases. Regards 
scien* and therapeutic relevance, efficient and reproducible methods o 
p educing recombinant polypeptides comprising funeral antigen b,nd,ng s tes 
^ paLiar importance; such methods yield, for example, functional «*. 
specL antibody constructs by expression in bacteda and in — * 
Sa d recombinant bifunctiona, single-chain proteins usually are bu,lt up y 
lint scFv-antibody fragments, each o, which consists o, one immunoglobulin 
variabie heavy (V„) and one vanabie light <V L )-an,igen binding dorna, . 
Mernatively. they may compose such an antrbody fragment and one non- 
Tmloglo uiin part. All functional domains are located on a single polypep e 
hTn and pined together by fiexibie Giycin-Senn- or other appropnate pep de 
„ nk ers. The afunctional polypeptide chain can be produced as functional protein 
by transiting mammalian or less preferentially other host cells wtth the 
corresponding DNA-sequence, that additionally may encode an clonal protem 
tag, preferentially a ooly-histidine-tag, enabling easy putfe. t,on o, the 
recombinant protein for example by using a nicKel-chelate^lun^As has been 
demonstrated by way of example with a bispeciflc single-charn antibody 
functionally expressed in CHO-cells, scFv-antibody fragments can in pnncple 
b ,nd to their antigen either as the N-termina, or me C.ermina, pa . « 
bifunctional single-chain consmact. (Mack, Proc. NatJ. Acad. Sc. U.S.A. 92(1995) 
7021-7025). 

,n a preferred embodiment of the invention, said at least one further domain 
compnses a polypeptide selected from the group consisting of effector proteins 
having a conformation suitable for biological activity, amino acid sequences 
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capable of sequestering an ion, and amino acid sequences capable of selective 
binding to a solid support or to a preselected antigen. 

Preferably said effector protein is an enzyme, toxin, receptor, binding site, 
biosynthetic antibody binding site, growth factor, cell-drfferentiation factor, 
lymphokine. cytokine, hormone, a remotely detectable moiety, anti-metabohte or 
antigen. Said antigen can be. e.g., tumor antigen, a viral antigen, a rn.crob.at 
antigen, an allergen, an auto-antigen, a virus, a microorganism, a polypept.de, a 
peptide or a plurality of tumor cells. 

Furthermore, said sequence capable of sequestering an ion is preferably selected 
from calmodulin, methallothionein, a fragment thereof, or an amino acid sequence 
rich in at least one of glutamic acid, aspartic acid, lysine, and arg.n.ne. 
in addition, said poiypeptide sequence capable of selective binding to a sol.d 
support can be a positively or negatively charged amino acid sequence, a 
cysteine-containing amino acid sequence, avidin, streptavidin, or a fragment of 
Staphylococcus protein A. 

The effector proteins and amino acid sequences described above may be present 
in a proform which itself is either active or not and which may be removed, when, 
e.g., entering a certain cellular environment. 

In a most preferred embodiment of the invention, said receptor is a costimulatory 
surface molecule important for T-cell activation or comprises an epitope binding 
site or a hormone binding site. 

in a further most preferred embodiment of the invention, said costimulatory 
surface molecule is CD80 (B7-1 ) or CD86 (B7-2). 

Advantageously, said domains including the V H and/or V L domains are connected 
by a flexible linker, preferably by a polypeptide linker disposed between sa.d 
domains, wherein said polypeptide linker comprises plural, hydrophiiic, peptide- 
bonded amino acids of a length sufficient to span the distance between the C- 
terminal end of one of said domains and the N-terminal end of the other of sa.d 
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domains when said polypeptide assumes a conformed suitabie for binding 
when disposed in aqueous solution. 

Yet in a further embodiment, the present invention relates to polynucleotides 
which upon expression encode the above-described antigens, epitopes or 
polypeptides. Said polynucleotides may be fused to suitabie expression con ro 
sequences Known in the art to ensure proper transcription and translate of 
polypeptide. Furthermore, the polynucleotides may be comprised in a vector 
which further comprises a selectable marker; see also supra. 

In a still further embodiment, the present invention relates to a cell containing the 
^nucleotide or vector described above. Preferably, said cell is a mamma n 
cJif therapeutic uses of the polypeptide are envisaged. Of course, yeast and 
bacterial cells may se^e as well, in particular if the produced antigen, epitope or 
polypeptide is used as a diagnostic means; see also supra. 

,„ a further embodiment, the present Invention thus relates to a process for the 
preparation o, an antigen or polypeptide described above comprising cul„va«,ng a 
ell of the invention under conditions suitable for the expression of the antagen or 
polypeptide and isolating the antigen or polypeptide from the cell or the culture; 

see also supra. 

Thus the present invention allows the recombinant production of polypeptides 
comprising a binding site having affinity and specificity for an eprtope and antigen 
of ,he DCs of the invention or comprising said antigen or epitope. As ,s ev,dent 
from the foregoing, me invention provides a large family of polypeptides 
comprising such binding site domains or antigens or epitopes for any use ,n 
therapeutic and diagnosuc approaches. It will be apparent to .hose sk,lled „ he 

,o omer moieties as described above for. e.g., drug targeting and imaging 
applications. Such coupling may be conducted chemically after express.cn of the 
polypeptides to site of attachment or me coupling product may be engineered ,n,o 
L polypeptide of the invention at the DNA level. The DNAs are then expressed 
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in a suitable host system, and the expressed proteins are collected and renatured 
i, necessary. As described above, the binding site domain is preferably denved 
from the variable region of antibodies, preferably monoclonal antibodies of the 
invention. In this respect, hybridoma technology enables production of cell l,nes 
secreting antibody to essentially any desired substance that produces an immune 
response. RNA encoding the light and heavy chains of me immunoglobul.n can 
men be obtained from the cytopiasm of the hybridoma. The 5' end pomon of the 
mRNA can be used to prepare cDNA «o be used in the method of the preset 
invention. The DNA encoding the poiypeptides of the invention can then be 
expressed in cells, preferably mammalian cells. 

Depending on the host cell, renaturation techniques may be required to attain 
proper conformation. If necessary, point substitutions seeking to opbmae b,h n 8 
ra ay be made in the DNA using conventional cassette mutagenesis or other 
protein engineering methodology such as is disposed herein. Preparation of the 
polypeptaes of the invention may be dependent on Knowledge of the am,no cd 
sequence (or corresponding DNA or RNA sequence) of bioactive prolans such as 
enzymes, toxins, growth factors, cell differentiation factors, receptors, ant,- 
metabolites, hormones or various cytokines or lymphokines. Such sequences are 
reported in the literature and available through computerized data banks Fo 
example, a polypeptide o, the invention can be constructed that. e*. consists c 
«ne single-chain Fv .ragmen, of the antibody of me invents 
and the extracellular part of the human costimulatory prote,n CD80 (B7- ) 
connected by a peptide linker. The CD80 costimulatory protein belongs to the Ig 
superfamily. I. is a heavily glycosyiated protein of 262 amino acid, A more 
detailed description was published by Freeman G.J et.ai. J.immunol^. (1989) 
2714 2722 Stable expression can be performed in, e.g.. DHFR detaent CHO- 
cells as described by Kaufmann R.J. (1990) Methods Enzymol. 185, 537-566. The 
protein can then be purified via its His-tag attached to the C-terminus by using a 
NirNTA-column (Mack et.a,.. Proc. N*. Acad. Sci. USA 92 (1995,7021-7025,. 
TO analyse the binding properties different ELISA assay can be performed. For 
example, binding to the 17-1A-antigen can be analysed usinr , ^ 
antigen obtained as described (Mack, Proc. Natl. Acad. Sc. U.S.A. 92 (1995) 
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7021-7025) by stable expression in CHO-cells of the DNA encoding the first 264 
amino acids of the 17-1A antigen also known as GA 733-2 (Szala, Proc. Natl. 
Acad. Sci. U.S.A. 87 (1990) 3542-3546) 

In another embodiment, the present invention relates to a method for isolating or 
identifying DCs as defined above from peripheral blood, comprising the steps of 

(a) contacting a sample of peripheral blood with the antibody of the invention; 

(b) detecting the presence of antibody/DC complexes; and/or 

(c) recovering DCs which have bound to said antibody or functional fragment 
thereof. 

DCs as the most efficient antigen presenting ceils reveal a considerable 
phenotypic and functional heterogeneity that is deemed to reflect different stages 
of their maturation 1 ' 2 ' 3 . According to a recently proposed model, early DCs are 
found almost ubiquitously at various sites of the vertebrate organism where they 
efficiently take up and process exogenous antigens for presentation by MHC 
molecules on their plasma membrane 4 ' 5 . Subsequently, when antigen uptake is 
completed DC undergo further differentiation expressing a different pattern of 
surface molecules and becoming migratory. At this stage, when expression of 
MHC and costimulatory molecules is highly increased DC are able not only to 
prime naive T lymphocytes but also direct their programme of cytokine express.on 
versus the Th1 or Th2 type 6 ' 7 . Their prominent capacity to prime T lymphocytes 
makes DC particularly attractive for the development of immunomodulatory 
strategies. In particular, the use of DC has been proposed for therapeutic ex vivo 
priming of cytolytic T cells against defined tumor peptides or viral antigens . 
Similarly DC may serve as tools for reprogramming T cells in order to combat 
autoimmune or atopic diseases. A major obstacle for the development of such 
therapeutic strategies until the present invention was the extremely low frequency 
of DC in blood. The few DC-specific markers reported so far are not suitable for 
isolation of blood DC. CD83 is induced only during in vitro culture 9 and the actin 
bundling protein P 55 is confined to the cytoplasm 10 . Current isolation protocols 
rely on the consecutive depletion of cell populations with the help of lineage- 
specific mAbs combined with density gradient centrifugation or differential 
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adherence 2 ' 3,11 . At present, the most widely used yet laborious method of 
enrichment is the in vitro culture of CD34+ cells to induce development and 
differentiation of DC from such - also rare - progenitor cells over a penod of 



12,13,14 

several days 



The provision of the novel antibodies in accordance with the present .nvent.on, 
such as exemplified by the M-DC8 monoclonal antibody now allows for the 
purification of a novel unique population of human DC with a characteristic 
surface phenotype and typical functional activities. This population of DC 
displaying an extraordinary homogeneity stands out for and also promotes 
differentiation of purified CD8 T cells into alloantigen-specific cytolyt.c cells. 

The isolated DCs also called M-DC8+ cells comprise a substantia, fraction of 
circulating DC and show phenotyoic and functional characteristics of immature 
DC Upon culture, M-DC8 + cells differentiate into mature DC evidenced by the, 
prominent capacity to stimulate T cells. Thus, the antibodies of the present 
invention can serve as a suitable too. for detection and direct isolation of human 
DC A variety of uses for the isolated M-DC8+ cells is encompassed by the 
invention described herein, including but not limited to, the use of M-DC8+ cells as 
APC the activation and expansion of antigen-specific T cells in vitro for use ,n 
adoptive cellular immunotherapy, the in vivo administration of antigen-pulsed DC 
as vaccines, and the identification of antigenic epitopes for vaccine development. 
Therefore M-DC8+ cells may be ideal candidates for the use in immunotherapy 
against infectious diseases and cancer as well as for the treatment of autoimmune 
diseases In this connection the antibody of the present invention can be used for 
the in vivo recruitment of target cells to DC by the generation of bispecfic 
antibodies directed to DC cells and antigens on target cells, see supra. 

Thus the present invention also relates to dendritic cells as defined above, 
recognized by the antibody of the invention and/or containing an antigen or 
epitope of the invention or obtainable by the method described above. The human 
dendritic cells isolated according to the method of the present invention can be 
used e g to stimulate T cells and to present antigens for the induction of anfgen- 
specific T cell-mediated immune responses. The isolated population of human 
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dendritic cells described herein can also be used for a wide range of applications, 
including but not limited to, activation and expansion of antigen-specific T ceils for 
use in adoptive immunotherapy against cancer and infectious diseases. 
Furthermore, they can be pulsed with an antigen and thus be used as vaccnes 
and/or immunotherapies and identification of new antigenic targets for 
immunotherapy. 

„ is also evident to the person skilled in me art, that the DCs of .he present 
invent can be further modified, for example, so as to express a recomb.nan 
nudeio aoid molecule. For example, DCs of the invention can be transfected with 
genes for cytokines or signaling molecules to moduiate or program immune 
re sponse in vitro or in vivo. For example, secreted .L-12 when P~-« " «» 
mi croenvironmen, of T ce» stimulate directs differentiation of T ceils ,nto Th1 
, yp e T helper cells whereas 1L4 programmes T ce»s for Th2 type T helper ce»s 
Seder & Paul (Ann. Rev. Immunol. 12 (1994), 635-673). Said modification can be 
performed according to methods known in the art, see also supra. Standard 
methods for transfecting cells with recombinant DNA are we» known to those 
skilled in the art of molecular biology, see. e.g.. WO 94/29469. Furthermore gene 
therapy may be carried out by directly administering the recombinant DNA 
Macule or vector of the invention to a patient or by transfecting cells such as 
DCs with the polynucleotide or vector ex vivo and infusing the transfected c* 
into the patient. Furthermore, research pertaining to gene transfer into cells of the 
perm line is one of the fastest growing fields in reproductive biology. Gene 
therapy which is based on introducing therapeutic genes into cells by ex-v,vo or 
i„-vivo techniques is one of the most important applications of gene transfer. 
Suitable vectors and methods for in-vitro or in-vivo gene therapy are desenbed ,n 
the literature and are known to the person skilled in the art as described here.n 
above The polynucleotides and vectors may be designed for direct introduction or 
for introduction via liposomes, or virai vectors (e.g. adenoviral, retrovral) 
containing said recombinant DNA molecule into the cell. Preferably, said cell ,s a 
germ line cell, embryonic cell, stem cell or egg cell or derived therefrom. The 
pharmaceutical compositions according to the invention can also be used for the 
treatment of diseases hitherto unknown as being mediated by DCs. An embryonic 
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cell can be for example an embryonic stem cell as described in, e.g., Nagy, Proc. 
Natl Acad. Sci. USA 90 (1993) 8424-8428. 

It is to be understood that the introduced polynucleotides and vectors express the 
gene product after introduction into said cell and preferably remain in this status 
during the lifetime of said cell. For example, cell lines which stably express the 
polynucleotide under the control of appropriate regulatory sequences may be 
engineered according to methods well known to those skilled in the art. Rather 
than using expression vectors which contain viral origins of replication, host cells 
can be transformed with the polynucleotide or vector of the invention and a 
selectable marker, either on the same or separate vectors. Following the 
introduction of foreign DNA, engineered cells may be allowed to grow for 1-2 days 
in an enriched media, and then are switched to a selective media. The selectable 
marker in the recombinant plasmid confers resistance to the selection and allows 
for the selection of cells having stably integrated the plasmid into the.r 
chromosomes and grow to form foci which in turn can be cloned and expanded 
into cell lines. Such engineered cell lines are also particularly useful in screen.ng 
methods described below. 

A number of selection systems may be used, including but not limited to the 
herpes simplex virus thymidine kinase (Wigler, Cell 11(1977), 223), hypoxanthine- 
guanine phosphoribosyitransferase (Szybalska. Proc. Natl. Acad. Sci. USA 48 
(1962) 2026), and adenine phosphoribosyitransferase (Lowy, Cell 22 (1980), 
817) in tk, hgprt or aprt cells, respectively. Also, antimetabolite resistance can be 
used as the basis of selection for dhfr. which confers resistance to methotrexate 
(Wigler Proc. Natl. Acad. Sci. USA 77 (1980), 3567; O'Hare, Proc. Natl. Acad. 
Sci USA 78 (1981), 1527), gpt. which confers resistance to mycophenohc acd 
(Mulligan, Proc. Natl. Acad. Sci. USA 78 (1981), 2072); neo, which confers 
resistance to the aminoglycoside G-418 (Colberre-Garapin. J. Mol. B.ol. 150 
(1981) 1)- hygro, which confers resistance to hygromycin (Santerre, Gene 30 
(1984) 147); or puromycin (pat, puromycin N-acetyl transferase). Additional 
selectable genes have been described, for example, trpB, which allows cells to 
utilize indole in place of tryptophan; hisD, which allows cells to utilize histinol in 
p,ace of histidine (Hartman, Proc. Natl. Acad. Sci. USA 85 (1988), 8047); and 
ODC (ornithine decarboxylase) which confers resistance to the orn.th.ne 
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decarboxylase inhibitor, 2-(difluoromethyl)-DL-ornithine, DFMO (McConlogue, 
1987, In: Current Communications in Molecular Biology, Cold Spring Harbor 
Laboratory ed.). 

Despite their resemblance to immature DC M-DC8+ cells, they are very potent in 
T cell stimulation. This activity may be reflected by the increased MHC class II 
expression and the raised exhibition of costimulatory molecules on M-DC8+ cells 
after in vitro culture. Coculturing with allogeneic T cells appeared to be particularly 
potent to upregulate these molecules on M-DC8+ cells. Various methods for using 
DCs to activate T-cells have been described; see, e.g., WO94/021 56. 

Thus in a further embodiment the present invention relates to a method for 
preparing activated antigen-specific human T-cel.s in vitro comprising co-cultunng 
T-cells with the dendritic ceils of the invention, exposed to an antigen or 
expressing an antigen to activate the T-cells to proliferate or to become cytotox-c 
in response to the antigen. There are various methods which can be used to have 
antigenic molecules presented by DC for stimulation of T ce.ls. These methods 
are known to those skilled in the art. When the allelic composition of MHC class I 
or class II genes of an individual is known extraneous antigenic peptides can be 
selected according to known algorithms and directly bound to MHC molecules on 
the surface of DC by incubating DC with the isolated peptides. Alternatively, DC 
can be exposed to intact antigenic protein molecules. These are endocytosed, 
enzymatically cleaved within endosomes, bound into the binding grove of MHC 
class II molecules and transported as complexes with these molecules to the cell 
membrane for presentation to CD4+ T cells. Part of the endocytosed proteins can 
reach the cytosolic compartment where they are cleaved by the proteasomal 
machinery ("cross priming"). The generated peptides are transported via the TAP- 
molecules into the lumen of the endoplasmatic reticulum where they are bound to 
nascent MHC class I molecules and consecutively transported to the cell surface 
to be presented to cytotoxic CD8+ T cells or their precursors. Antigenic peptides 
derived from an external protein can efficiently be presented by MHC class I 
molecules on DC when the protein is synthesized within DC after transduction of 
the coding gene in an expression vector; see also supra. Hence, such in v.tro 
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seated and,or pnmed T cells can be used in clinical trials to combat «*» 
viral infections such as described for CMV in immune-compromised patients 
viral .ntectio 10 36-1044) or to induce immune 

(Walter et al., New Engl. J. Med. 333 (1995). I 

election of tumor metastases (Nestle et al.. Nature Mad. 4 (1998), 328 332V 
Z e fas, and fade procurement of DCs according to the invent™ prov.de 
development of adoptive immunotherapy strategies for vanous 

indications including cancer. 

Furthermore, me present invention relates to a method for identifying an antigen 

w rla^T-ce,, P—, T-cel, cytotoxic* o, T-cel, lymphoKlne 

PreferaCrT-cells in the above desenbed methods are CO. or CD. ce. 
For example, for identifying an an,,gen recognized by CD4 T cells DC are 
LatedL ,e antigenic protein in ^n or ^ a -ure of — 

sr: :y — - a ^ ^ - T - 

determined after e«her 3, 5 or 7 days by measuring the incorporation of (^ 
h m dme or by assaying secreted cyloKines such as interieron-gamma by ELISA 
o, ; assessing intraceilular cytokines by PACS analysis after sta,n,ng w*h 
specific monoclonal antibodies labeled with a fluorescent dye. 
For IdenWying an antigen recognized by CD8* T cells DC are transfected w,»h the 
*• antigenic protein or for fragments thereof in an expression 
STr inLated with overiapping peptides o, 9 to ,0 amino adds length or 
peptides generated in form of a pepUde library. The CDS* T cell response can be 
£ Z by measuring secreted chines such as tumor necrosis factor aipha 
Leron^amm, Cytotoxic,, can be evaluated by lysis - 
cells expressing the respective antigenic peptides bound to 
molecules on their surface. 
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,„ a stil, further embodiment the present invention reiates to a method for 
identifying T-cell activating or co-stimulating compounds compnang 
1 cuLng the dendritic ceiis of the present invention and T-ce,,s ,n 
( ' pre seJL o, a component capaole o, providing a deteOabie s^na, ,n 
response to T-cel, activaton with a compound to be screened under 
conditions to permit interaction of the compound with the cells and 
(b) detecting the presence of a signal generated from the a*ahon o, the T- 
cells. 

In . further embodiment, the present invention reiates to a method for KtenWying 
compounds which suppress T-cell activation or stimulation coming 
T — g T-ce„s and dendritic cells of the Invention in the presence of a 
W component capable o, providing a detectable signal in 

JLn of said T-cells by a T-ce» activator with a compound to be 
screened under condiUons «> permit activation of the T-cell, and 
(b) detecting the presence or absence o, the signal generated from the 

interaction of the activator with the T-cells. 
The detection of the signal generated by the T-cel,s can be performed according 
!o melds Known in the art such as described above or in the appended 
examples that can be easily adapted to the above described methods, 
plrably. in the method o, the invention said dendritic cells are exposed to an 
antigen by incubation in culture media. 

The term -compound" in a method of the invention includes a single subsfcnce or 

a plurality of substances which may or may not be identical. 

S L compound may be compnsed in, for exampie, samples, e.g., eel, extract 

I m e g Plants, animals or microorganisms. Furthermore, said compounds ma 
Cn n ^ art but hitherto no, Known to b. capable o, inhibits T-ce» 
a U a on or no, Known to be useful as a T-cel, co-s,imu,a.o^ factor, respect^ 
T ne pluraiity of compounds may be. e.g.. added ,o ,he culture medium or ,n,ected 

"^containing (a, compounds, is iden,ir,ed in the method o, the invention 
L i, is either possible to isofc.e the compound from the ong,nal sample 
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methods of the p^sen ^ ^ ^ ^ ^ assays 

nireZ as uLJre, .he person s*d in the art wii, readiiy 
the appended examples. ^ (q pel)om 

undue experimentation. 

,„ a preferred embodiment o, the method o, me invention said compound or 

tumor cells. 
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Handbook of Organic Chemistry, Springer edition New York Inc., 175 Fifth 
Avenue, New York, N.Y. 10010 U.S.A. and Organic Synthesis, Wiley, New York, 
USA Furthermore, said derivatives and analogues can be tested for their effects 
according to methods known in the art or as described, for example, in the 
appended examples. Furthermore, peptidomimetics and/or computer aided des.gn 
of appropriate activators or inhibitors of T-cell activation can be used, for example, 
according to the methods described herein. Appropriate computer programs can 
be used for the identification of interactive sites of a putative inhibitor and the 
antigen of the invention by computer assistant searches for complementary 
structural motifs (Fassina, Immunomethods 5 (1994), 114-120). Further 
appropriate computer systems for the computer aided design of protem and 
peptides are described in the prior art, for example, in Berry, Biochem. Soc. 
Trans 22 (1994), 1033-1036; Wc-dak, Ann. N. Y. Acad. Sci. 501 (1987), 1-13; 
Pabo Biochemistry 25 (1986), 5987-5991. The results obtained from the above- 
described computer analysis can be used in combination with the method of the 
invention for, e.g., optimizing known T-cell activators or inhibitors. Aopropnate 
peptidomimetics can also be identified by the synthesis of peptidom.met.c 
combinatorial libraries through successive chemical modification and testing the 
resulting compounds, e.g., according to the methods described herein and m the 
appended examples. Methods for the generation and use of peptidom.met.c 
combinatorial libraries are described in the prior art, for example in Ostresh, 
Methods in Enzymology 267 (1996), 220-234 and Dorner, Bioorg. Med. Chem. 4 
(1996). 709-715. Furthermore, the three-dimensional and/or crystallographic 
structure of inhibitors or activators of DC/T-cell interaction can be used for the 
design of peptidomimetic inhibitors or activators of T-cell activation, e.g., in 
combination with the antibody or antigen of the invention (Rose, Biochemistry 35 
(1996), 12933-12944; Rutenber, Bioorg. Med. Chem. 4 (1996), 1545-1558). 

In summary, the present invention provides methods for identifying compounds 
which are capable of modulating DC and T-cell mediated immune responses. 
Compounds found to activate T-cell mediated responses may be used in the 
treatment of cancer, for example the treatment of epithelial cancers, like 
carcinomas of the breast, prostate, gastro intestinal tract, kidney, lung, skin and/or 
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other s*es and the treatment of related diseases. «Ke eel, proliferative disorder, 
,n addiUon, it may a.so be possible to spe*a,,y inhibit and/or protect from 
diseases, thereby preventing vW infection or vira, spread. Compounds ent*d 
as suppressors of T-cell activation or stimulation may be used ,n organ 
transplantation in order to avoid graft rejection; see also supra. 
Th e mpounds identified or obtained according to the method of the present 
nveZ are thus expected ,0 be very useful in diagnostic and in parser £ 
therapeutic applications. Hence, in a further embodiment the ,nven.,on relate o a 

-x- ^ • ^ n cm nf the above described methods ot me 
the compound identified in step (b) of the aDove 

invention in a pharmaceutical^ acceptable form. 

therapeutically usefu, compounds ide„Uf,ed according to ,e me*od * 
invention may be administered to a patient by any appropnate method for the 
I lr compound, e.g.. oral,y, intravenousiy. parenteral transdermal , 
^ mucosal, or by surgery or Implantation (e.g.. with the com^ be, » 
the form of a solid or semi-solid biologically compare and resorbable ma.nx * 
* L the s*e where the effect o, the compound is desired. Therapeutic doses 
are determined to be appropriate by one skilled in the art. see supra. 

Moreover, the present invention re,a«es to kits and — ^ ~« £ 
antibody of the invention, the an«gen or e P ,tope descnbed above, the 
llntioned polypeptide, the polynucleotide, the vector or the dend* ce s o 
the invention, the T-ceils obtainable by the method of the invenfon or he 
l^und obtainabie by the aforementioned method. Preferably said compost 
is a pharmaceutical composition. 



The pharmaceutical composite of the present invention may further comp «. a 
pharmaceutic* accep.ab.e carrier. Exampies o, suitable pharmaceubca, earner 

e well Known in the art and include phosphate buffered saline soiutions, wate^ 
emulsions, such as oil/water emulsions, various types of we«ng 
sltions etc. Compositions comprising such carriers can be formulated 
Known conventional methods. These pharmaceutical compositions can 
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a « re a to the s*. at a suitable^, rt*;' — 

ma w hp pffected by different ways, e.y., 

ttdlge regimen «■ be detained by the attending phys,c,an and 
I nica "Irs As is well known in the medical arts. dosages for any one pa„en. 
Z£Z* many .actors, inoluding the s*e, body surface area^, 

he pal ar compound to be administered, sex. time and route o. admrnrs 

^health and other drugs beir* administered concurrently. Generally, the 
^1 as ir adminislon o, the pharmaceutical composition should he 
IT rang oM to 10 mg u„«s per day. If the regimen is a conhnuous 

:::::iu,d a: . * , e ran, rz ::r ™ 

assessrne . D sages w * ^ ^ ^ ^ ^ ^ QNA 

The LmposLs of Z invent may be administered locaily or 

DNAm ri:tr:r :r:rorT— - 1 h . a,. 

Xylene giyool. ^ "ZT*^^ 

• hpr, fsuch as those based on Rlngert dextrose), and the like, 
r Lest: otL additives may a,so be P .sent such a, for — 
antimicrobials, anti-oxidants. chelating agents, and inert gases and the „Ke. 

„ is envisaged by the present invention that the various polynucleotides and 
elJs of the invention are administered eHher alone or in any comb,na„on us, g 
sLtdard vectors and,or gene delivery systems, and option* together an 
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appropriate compound, for example an (au«o,an«i g en specific tar tumors, allergy 
„ autoimmune diseases and/or together w«h a pharmaceutic* accept s 
carrier or excipient. Subsequent to administration, said poiynucleotldes or vectors 
2 be stably -grated into the g enome o, the sub,ect. Oh the other an. v,ra 
lis may be used which are spec* for certain ceiis or tissues, preferably for 
OCs and persist in said cells. Suitable pharmaceutical carriers and excipren ts are 
we „ .nown in the art. The pharmaceutical compositions prepared 
invention can be used for the prevention ortreatment or delaying of d,fferen. K,n s 
Tf dtases, which are related to immunodefciencies or vira, infeCon or cancer. 
Furthermore, said pharmaceutical composition may be a vaccine. 

Vaccines may be prepared, inter alia, from one or more antibodies, fragments of 
lidTZiL, derivat.es o, said antibodies, polynucleotides or antigens o, the 

'"example, polypes o, the invenUon may be used for gene vaccinator, 
o as DMA accL. Routes for administration o, gene/DNA vaccines are we 

:::„ in - art an d DNA - * 

alioimmune, anti-tumor and antitype immune responses CW-^^ 
immunology Today 19 (1998), 89-97). Moreover. ,nocu,a.,on w* ^nu I c a«d 
molecules/DNA has been found to be protective in d,fferen, modes of d,s se 
fynan. Proc. Natl. Acad. Sci. U.S.A. 90 0993). ,1478-11482-. Boyer. Nat. 
,997) 526-532; Webster, Vaccine ,2 (1994), 1495-1498; Montgomery e. al 
SI Cell B,0l. 12 (1993, 777-783; Bar.. Nature 311 (1995, ^Xu and 
Liew immunology 84 (1995), 173-176; Zhoug. Eur. J. Immunol. 26 (1996 . 2749 
275;- Luke J inf. Dis. 175 (1997), 9,-97; Mor. Biochem. Pharmacology 55 
0998). 1151-1153; Donelly, Annu. Rev. Immun. 15 (1997), 617-648; MacGregor, 
J Infect Dis. 178 (1998), 92-100). 

The antibodies, fragments or derives o, said antibodies or polynucleotides o 
the invention used in a pharmaceutical composite as a vaccine may be 
formulated e.g. as neutral or sal, forms. Pharmaceutic* acceptable salts, such 
as acid addition salts, and others, are Known in the art. Vaccnes can be. ,n,er 
m used for the treatment and/or the prevention of an infection with pathogens 
'viruses, and are administer*, in dosages compatible w«h the method o, 
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formulation, and in such amounts that will be pharmacologically effective for 
prophylactic or therapeutic treatments. 

Proteins protein fragments and/or protein derivatives used as vaccines are well 
own in I ar, (see. e.g. Cryz, — erapy and Vaccinas^ We,nhe,m 
,1991V Paul (1989). loc. ci..). Furthermore, it has been shown that even 
lltlllar enzymes of bacterial pathogens can ac, as antigenic e-es wh,* 
provide immunological protection (Micnetti, Gastroenterology ™ I™*™ 
Radcliff, infect. Immun. 65 (1997). 4668; Lowrie, Springer Sem,n. Immunopathol. 
19(1997), 161) 

A vaccination protocol can comprise active or passive immunization, whereby 
1 elmmunJation entails the administrate o, an antigen or a^ens usrng , 
antibodies (and/or derivatives or fragments thereof) of the present ,nvent,o to the 
^ J * an attempt to elicit a protect immune response. Pnnc^ , »- 
practl o, vaccination and vaccines are Known to the sk,l,ed 
example in Paul, -Fundamental immunology" Raven Press. New York (1989) or 
"Concepts in Vaccine Development", ed: S.H.E. Kaufmann, Walter de 
Gruyte, Berlin, New York (1996). 243-264. Typically, vaccines are prepa ed as 
injectabies. either as ft*, solutions or suspensions; solid forms suable ,o 
Ition in or suspense in ,i,u,d prior to injection also ma, be prepared. The 
ptparation may be emulsitied or the protein may be encapsulated in liposome, 
Tbe active immunogenic ingredients often are mixed with P*™"**" 
acceptable excipients which are compatible with me actfce ingred,ent. Suitable 
excipients include but are not limited to water. sa,ine, dextrose, glycerol, ethane, 
and the like; combinations of these excipients in various amounts also may be 
us ed The vaccine also may contain small amounts o, auxiliary substances such 
as wetting or emulsifying reagents. pH buffering agents, and/or adjuvants which 
enhance the effectiveness o, the vaccine. For exampte, such 
include aluminum compositions, like a,uminumhvdroxide. aluminumptosphate or 

uminumphosphohydroxide (as used in -Gen H-B-Vax®- or 
Behnng ,, M-ace^muramyl-Uhreon^D-isogluramine (thr-DMP). N-ace*- 
nornuramyl-L-alanyl-D-isoglutamine (CGP 11687. also referred to as nor-MDP), 



WO 99/58678 



PCT/EP99/03218 



41 



N-acetylmuramyul-L-alanyl-D-isoglutaminyl-L-aianine-Ml^ipalmitoyl-sn- 
alycero-a-hyd^haosphoryloxyi-ethyiamine (CGP 19335A. also referred to as 
MTP-PE) MF59 and RIB. (MPL ♦ TDM ♦ CWS) in a 2% squalene/Tween-80® 
elision! Further adjuvants may uprise DNA or oligonucleottfes *r 
alia. CpG-oon.aining motifs (CpG-oligonucleotides; Krieg. Nature 374 (1995). 546- 
549; Pisetsky, An. Internal. Med. 126 (1997). 169-171). 

Th e vaccines usualiy are administered by intravenous or intramuscular injection. 
Additiona, formulations which are su«ab,e for other modes o, administrate 
include suppositories and. in some cases, oral formulations. For supposes. 
Llnal binders and earners may include bu, are no, limited to POlyalKyene 
glycols or triglycerides. Oral formulation indude such normaily employed 
Sents as. for example, pharmaceutical grades o, mannitol. lactose. star* 
ma gnesium stearate. sodium saccharine, cellulose, magnesium carbonate an" 
the like. These compositions may take the form of solutions, suspends, toble 
pills capsules, sustained release formulations or powders and contain about 10 /. 
,o about 95% of active ingredient, preferably about 25% to about 70%. 

Vaccines are administered in a way compatible * the dosage formulation, and 
,n such amounts as will be prophylactic* and/or therapeutically effective. The 
entity to be adminstered generally is in the range of about 5 micrograms to 
about 250 micrograms o, antigen per dose, and depends upon the subject to be 
cosed the capacity of the subject's immune system to synthesize anUbod.es, and 
the degree of protection sought. Precise amounts of active ingredient required to 
be administered also may depend upon the judgment of the practitioner and may 
be unique to each subject. The vaccine may be given in a single or multiple dose 
schedule. A multiple dose is one in which a primary course of vaccination may be 
„» one to ten separate doses, followed by other doses given at subsequent t,me 
intervals required to maintain and/or to reinforce the immune response, or 
example at one to four months for a second dose, and if required by the 
individual, a subsequent dose(s) after several months. The dosage regimen also 
wi „ be determined, at least in part, by the need of the individual, and be 
dependent upon the practitioner's judgment. 
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Within the scope of the present invention are also vaccines based on cells or 
cellular fragments. For example, a dendric cel. (DC) based vacdne can be 
produced by selection of M-DC8* cells and ex vivo-pulsing with antigens which 
are spectfc for tumor cells or virus-infected cells, .t is envisaged that DCs wh,ch 
ran b e isolated wrth the antibodies of the invention are employed as antigen 
carriers for, inter alia, tumor vaccination or antivirus vaccinates T h e a^ e 
ioading of DCs is we,, Known in the an and may range from m,n,ma MHC c ass A 
res tricted peptides to proteins (Mayordomo. Nature Me . < 2 ^ 
Hsu Nature Med. 2 (1996). 52-58; Paglia. J. Exp. Med. 183 (1996), 317-322 
revel Pardo, Nature Medicine Vacdne Suppl. 4(5) (1998), 525-531). 
rlLre, antigen may be presented/loaded by fusion o, DCs with ^ho^mor 
ce,ls (Gong, Nafcre Med. (1996), 558-561) or employing rep„ca to n-de,ectrv 
^mbinan. vira, vectors (Specht. X Exp. Med. 186 (1997, 1213-1221; Song. , 
Exp. Med. 186 (1997), 1247-1256). 

AddHionaliy. it is possible to use a pharmaceutic, composition of the invention 
v, hlc h comprises polynudeotide or vector o, the invent™ ,n gene therapy 
8 Lb,e gene de,ivery systems may include liposomes, recep,or-med,ated 
livery systems, na.ed DNA, and vira, vectors such as herpes v.n.ses, 
etvLs, adenoses, and adeno-associated viruses, among others. 
Delivery of nucleic acids to a specific site in the body for gene therapy may also 
L almplished using a b«c delrvery system, such as that desenbed by 
Williams (Proc. Natl. Acad. Sci. USA 88 (1991). 2726-2729). 

Furthermore, transgenic non-human animals that comprise a P°^°«<* " 
vector of the invention are within the scope of the present Morton. Sue 
transgenic non-human animals can be generated according to methods well 
kn own in the art and may useful in studying the biological activity of the antrbody 
antigens and polypeptides of the invention and/or corresponding inhibitors and 
activators of DC mediated immune response. 
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Thus the present invention also relates to a method for the production of a 
transgenic animal, preferably transgenic mouse, comphsing introduction of a 
polynucleotide or vector of the invention into a germ cell, an embryon,c cell, stem 
cell or an egg or a cell derrved therefrom. The non-human animal to be used ,n 
,he method of the invention may be a non-transgenic healthy animal, or may have 
a viral disease or cancer, or a DC or T-ceil mediated autoimmune disease. 
Production o, transgenic embryos and screening of those can be perform* j 
as described by A. L. Joyner Ed.. Gene Targeting. A Practica, Approach (19B» 
Oxford University Press. The DMA of the embryonal membranes of emb^os can 
be analyzed using Southern blots with an appropriate probe. 

The invention a,so relates to transgenic non-human animals such as transgenic 
m ouse rats, hamsters, dogs, monkeys, rabbits or pigs comprising a polyndeo,,de 
or vector of the invention or obtained by the method described above, preferably 
wherein said polynucleoSde or vector is stably integrated into the genome of sa,d 
I nlman animal, preferably such tha, the presence of said P*™^" 
vector leads to the expression of me antibody, antigen or polypept,de of he 
invention. On the other hand, knock out non-human animals may be generated 
that are no longer capable of expressing the antigen of the invents. 

,n another embodiment the present inven«on relates to a diagnostic composition 
comprising any one of the above described the antibodies me antigens or 
epitopes, polypeptides, polynucleotides or vectors of the invent™ and opt,onally 
suitable means for detection. 

The aniens of the invention are particularly suited for use in immunoassays in 
which they can be utilized in liquid phase or bound to a solid phase earner. In 
add«on, me antigens used in these assays can be detectably labeled in venous 
ways Examples of immunoassays which can utilize the anSgen of the .nvanfon 
are compete and non-competitive immunoassays in either a direct 
format Examples of such immunoassays are the radioimmunoassay (RIA), the 
sandwich (immunometric assay) and the Western blot assay. Detect™ of 
antibodies which bind to the antigen or epitope of the invention can be done 
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u «ng immunoassays which run in either the forward, reverse, or «M- 
J ! "Ling immunohistochemical assays on physical samptes. The 
„! Ipepudes of the invention can be bound to many different earners 
T eTtCesence o, antibody speedy reacts with the DCs o, 
1 tales of we«nown carriers include giass, polystyrene. 

zz^^^ — po ^t d ::r y '^ 

, neural and modified celluloses, polyacrylam-des, agaroses, and 



magnetite 
purposes of the invention 



Hiffprpnt labels and methods of labeling known to those of 
Th ere are many > ^ ^ of types of labels which can be used in the 
"a— radiLopes. colloidal metals, Crescent 

— .j— - — see 

also supra. 

such as vials, tubes and the like, eacn 

. tr, hp used in the method. For example, une 

" Z I^T— - -gen of the invent bound to a earner. A 
rir lX mly comphse soiubie. detectably-labeled second .** » 

Jf «„rh solution in addition, the carrier means may also contain 
lyoph ,,, 2 ed fo™ — ^ predetermjned amounts 

plur al,«yo — e3ch o ^ nere ^ (hen ^ (o 

d — h can be interpolated the results obtained from 
TeTmple containing the unsown amount o, antibodies to the ant,gen o, the 

present invention. 

me antigen exposed dendritic cells or antigen "P""^^ ^ 
epitope described above. Isolated DCs can be prepared ,n P 
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< ■«,«*. rnA+ or CD8 + T cells as described 

growth, injections of antigen-presentmg DO » repeated 
intervals (Nestle, Nature Med. 4 (1998) 328-332). 

k H, m »nt the present invention relates to an immunopotentiating 
,„ another embod.men. t e p ese ^ ^ ^ ^ 

-^ i,i0 " 7 P ::I e ^r 0 t1 netating a proteose immunological 

an,i9en - Tirr.t2 or : — - - — 

response to a drsea* ^ ^ an(J speclflcall 

immunogen.cty of DCs used ^ 

^™"i £ — " — — ° r 

^ DCs For programing a Th,-directed immune response an,,gen- 

molecules into uos. rui " a w „ 12 For Droqramming a 

presenting DCs are transduced wHh cDNA cod,g for * P 
Th2-d,rec.ed immune response they are modifed to secrete IL-4. 

1 en.s P ecif,c —on of the T cells is repeated several Ume, The 
are L adoptively transferred to the donor mostly by ,.v. .n.eCon. 

. ^ obiect of the present invention is the use of the bispecifc antibody 



WO 99/58678 



PCT/EP99/03218 



46 



target cells with said dendritic cells. Preferably, said target cells are tumor cells or 
virus-infected cells or cells infected with a microorganism; see also supra. 

The dosage ranges for the administration of the antibodies, antigens and epitopes 
' of the invention are those large enough to produce the desired effect in which the 
symptoms or cellular destruction of the autoimmune response are amel.orated. 
The dosage should not be so large as to cause adverse side effects, such as 
unwanted cross-reactions, anaphylactic reactions, and the like. Generally, the 
dosage will vary with the age, condition, sex, and extent of the disease ,n the 
patient and can be determined by one of skill in the art. The dosage can be 
adjusted by the individual physician in the event of any counter.ndicat.ons. 

Furthermore, the present invention involves a method for the modification of 
dendritic cells by transfecting genes for cytokines or signaling mo.ecu es to 
mo dulate or program immune response in vitro or in vivo. For example of such 
cytokines and molecules see supra. 

Furthermore, ft. present invention reie.es to a method for identifying molecules 
synthesized by DCs having enhancing, modulating or suppressing effect on the 
antigen-specific activation of T cells comprising 

(B ) separating of molecules secreted by DCs of the invention into the culture 
supernatant using, e.g., conventional biochemical methods and testing the 
enriched or isolated molecules for antigen-specific T cell activation in a cell 
culture system lacking DCs; and/or 

(b) comparing gene expression in DCs of the invention wfth .hat in other 
antigen-presenting cells such as monocytes by subtract clontng or 
differential display RT-PCR. 

In addition, the present invention involves a method of propagating DC in vitro 

comprising . 
(a) culturing DCs of the invention in a specific cytokine cockta.l support.ng 

growth and proliferation of DCs in vitro; and/or 
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(b) immortalizing said DCs by transduction of transforming genes such as the 
gene coding for the SV40 large T antigen. 

, wd RNA can be isolated from the DCs of the invention and other 
For example, total RNA can ^ ^ 

antigen-presenting cells us.ng, e.g., the RNAzol u mem * 

dJrentL display can be performed as described in the art; see e.g., Ko.ma. , 

Biol. Chem. 271 (1996), 12327-12332. 

Th ese and other embodiments are disciosed and encompassed by the describe, 
7 L of the present invention. Further literature concernmg any one of 

and for current awareness is given in Berks, TIBTECH 12 (1994), 

o«h mothnds of the invention can be 

r a ~ g U lta I mmune diseases, hype— e leases such 
as allege ~ djsease mal , nvoWes resp0 nses of the immune 

z:lz\> — » * a r h an,ma ' ,s 

a,sc encompassed by the methods and uses desohbed here,n. 
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The figures show: 



Figure 1 Frequency, size and granularity of M-DC8+ cells. 

Flow cytometric analysis of human peripheral blood cells after lysis 
of erythrocytes and staining with the mAb M-DC8 followed by 
phycoerythrin-conjugated anti-lg antibodies (A). The numbers 
indicate the percentage of cells in the respective quadrant. The 
scatter profile of gated M-DC8 + cells is shown in (B). For 
comparison, (C) gives the scatter profile of ungated leukocytes. 

Figure 2 Analysis of expression of lineage-specific and DC-related surface 
markers on M-DC8+ cells and efficiency of immunomagnetic 
isolation of M-DC8+ cells. 

Double immunofluorescence staining of M-DC8 + cells was 
performed either on PBMC (A, E and G), on T cell-depleted PBMC 
(B-D), on PBMC depleted of T and B cells (F) or on purified M-DC8+ 
cells (H). For detection of the intracellular p55 antigen (E) 
unseparated PBMC were stained for the M-DC8 antigen, fixed with 
paraformaldehyde, permeabilized with saponin and labeled with a 
p55-specif.c mAb. The CD83 antigen was demonstrated on PBMC 
depleted of T and B cells and cultured for 48h simultaneous staining 
with M-DC8 and CD83 mAbs (F). The frequency of M-DC8+ and 
HLA-DR + cells before and after isolation of M-DC8 + cells by 
magnetic cell sorting from PBMC is shown in (G) and (H). Results 
are representative for 20 (A-D, G and H) and 5 (E and F) different 
donors. The numbers indicate the percentage of cells in the 
respective quadrant. 

Figure 3 Morphology and phagocytic activity of M-DC8+ cells. 

In the upper panel cytospins of purified M-DC8 + cells immediately 
after isolation (A) and after in vitro culture for 48h (B) are shown. The 
lower panel shows M-DC8+ cells after phagocytosis of latex beads 
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(C) or of antibody-coated SRBC (D). For light microscopy cells were 
stained using May-Gruenwald/Giemsa stain (A, B and D, 
magnification, x100). In (C) cells were subjected to confocal laser 
scanning microscopy after embedding in gelatine. 

Figure 4 Stimulation of T cells by M-DC8 + cells. 

Purified T cells (1x1 0 5 ) were cultured with graded numbers of either 
M-DC8+ cells (closed circles) or CD14 + monocytes (open circles) in 
the presence (C, D) or absence (A, B) exogenous soluble antigens. 
(A), allogeneic APC; (B), autologous APC; (C), autologous APC in 
the presence of TT (5 ug/ml ); (D), autologous APC in the presence 
of KLH (1 ug/ml ). After 5 days (A, C), or 7 days (B, D), proliferation 
of T cells was determined by 3H-thymidine uptake. In (C) and (D) 
values of T cell proliferation in the absence of soluble antigen were 
subtracted from the total cpm. Values shown represent the mean of 
triplicate samples. SEM was <15%. The results shown in (A), (B), 
and (C) are representative of 6 independent experiments, (D) is 
representative of 3 different experiments. 

Figure 5 Stimulation of a CTL clone by peptide loaded M-DC8+ cells and 
CD14 + monocytes. 

M-DC8 + cells and CD 14+ monocytes were pulsed overnight with 
100 ug/ml of a tyrosinase-derived peptide and then cocultured with 
the tyrosinase-specific cloned CTL for further 40h. Activation of T 
cells was assayed by determining TNF-a secreted in the 
supernatants of triplicate cultures. Columns represent the mean of 
three individual values which are indicated in addition. 

Figure 6 Induction of alloantigen-specific cytotoxic T effector cells. 

Unseparated T lymphocytes (A) and purified CD8 + T lymphocytes 
(B) were cocultured with allogeneic M-DC8+ cells (closed circles) or 
CD14 + monocytes (open circles) for 7 days. Cytotoxicity of T 
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lymphocytes was tested against 51cr-labeled stimulator type PHA 
blasts in a 4 hour chromium release test. 

Figure 7 Induction of cytotoxic effector cells specific for a tyrosinase-derived 
tumor peptide. PBMC of a healthy donor and a melanoma patient 
were activated by four consecutive rounds of stimulation against a 
tyrosinase-derived nonamer peptide presented by purified 
autologous M-DC8+ cells. A) Specific lysis of 51cr-labeled T2 cells 
loaded with peptide at an effector to target ratio of 40 : 1 . B) TNF-a 
release by effector cells after contact with melanoma cells lacking or 
expressing tyrosinase (E/T ratio 1 : 2). Bars represent means of 
triplicate determinations, SEM was <15%. 

Figure 8 Synopsis of different human blood DC subsets characterized on the 
basis of surface marker expression. 



Figure 9 



Figure 10 



Nucleotide sequences of the cDNAs encoding the heavy chain (VH) 
of the variable region of monoclonal antibody DC8 (SEQ ID NO: 1) 
and the deduced amino acid sequences (SEQ ID NO: 2) in one letter 
code. Numbers refer to the nucleotide sequence positions at the 3'- 
end of the triplet shown. 5'- end 3'-ends of the sequences are 
indicated. 

Nucleotide sequences of the cDNAs encoding the light chain (VL) of 
the variable region of monoclonal antibody DC8 (SEQ ID NO: 3) and 
the deduced amino acid sequences (SEQ ID NO: 4) in one letter 
code. Numbers refer to the nucleotide sequence positions at the 3'- 
end of the triplet shown. 5'- end 3-ends of the sequences are 
indicated. 



Figure 1 1 



Comparison of endocytotic capacity between mDC8-positive (filled 
bars) and conventional DCs (shaded bars). Micropinocytosis was 
measured by FACS using Lucifer yellow (LY uptake; left panel) and 
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mannose receptor-mediated uptake by FITC-conjugated dextran 
(FITC-DX; right pane!). Results from FACS analysis were 
quantitated and are expressed as mean fluorescence intensities 
(MR). 

Figure 12 Comparison of cell surface molecule expression capacity between 
freshly isolated mDC8-positive (upper panel) and precursor cells for 
conventional DCs (CD14-derived; lower panel). Histogram plots from 
FACS analyses are shown. The first histograms were obtained with 
the secondary antibody alone. The y-axis shows the number of cells; 
the x-axis shows the fluorescence intensity and is a measure for the 
level of cell surface expression. Numbers below the name of the 
surface antigen give the calculated mean fluorescence intensity. 

Figure 13 Comparison of cell surface molecule expression capacity between 
cultured mDC8-positive (upper panel) and precursor cells for 
conventional DCs (CD14-derived; lower panel). A. Cells cultured for 
7 days in the presence of GM-CSF and IL-4 only; B. Cells stimulated 
at day 5 of the GM-CSF/IL-4 culture for 40 h with 1 pg/ml LPS. 
Histogram plots from FACS analyses are shown. The first 
histograms were obtained with the secondary antibody alone. The y- 
axis shows the number of cells; the x-axis shows the fluorescence 
intensity and is a measure for the level of cell surface expression. 
Numbers below the name of the surface antigen give the calculated 
mean fluorescence intensity. 

Figure 14 Establishment of Jurkat T lymphoma cell subclones that express or 
not express the antigen which is recognized by the monoclonal 
antibody M-DC8. Jurkat T cells were analyzed by FACS after 
staining with M-DC8 IgM and detection with PE-conjugated anti-IgM 
antibody (y-axis). Normal Jurkat T cells (upper panel) had very few 
M-DC8-positive cells (upper left quadrant). These cells were isolated 
and propagated over many rounds of selection resulting in a 
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subclone highly expressing M-DC8 (lower left panel). A subclone of 
Jurkat cells showing virtually no M-DC8-positive cells (lower right 
panel) was isolated after depletion of any M-DC8 positive cells using 
magnetic beads decorated with M-DC8 antibody. 

Figure 1 5 Binding of monoclonal antibody M-DC8 to glycolipids extracted from 
Jurkat expressing the M-DC8 antigen. Lipids were extracted from 
Jurkat subclones either highly expressing the M-DC8 antigen (lane 
1) or not expressing the antigen (lane 2). Lipids were seperated by 
thin layer chromatography and the chromatogram probed with M- 
DC8 IgM and its detection by a secondary anti-IgM antibody. A 
Western blot with lipids is shown. The position of two lipids 
immunoreacting with M-DC8 IgM are indicated by arrows. The open 
circle marks a minor band from M-DC8-negative cells. 

Figure 16 Characterization of membrane proteins immunoreacting with 
monoclonal antibody M-DC8. Integral membrane proteins were 
prepared from M-DC8-positive Jurkat cells (lanes 1 and 3), M-DC8- 
negative Jurkat cells (lanes 2 and 4) and M-DC8-positive dendritic 
cells isolated from human PBMCs (lane 5). Western blots are 
shown. For lanes 1, 2 and 5, filters were probed with M-DC8 IgM 
detected by a secondary anti-IgM antibody. For lanes 3 and 4, an 
antibody was used which recognizes the glycoprotein PSGL-1. The 
positions of PSGL-1 (right) and of three M-DC8-positive proteins 
(left) are indicated by arrows. The position of two molecular size 
standards of 200 and 116 kDa are indicated on the left. 

Figure 17 Characterization of PBMCs recognized by the monoclonal antibodies 
D-DC8.1 and D-DC8.2. Human PBMCs from the same donor were 
double-labeled with antibodies against CD14, HLA-DR or CD16 and 
the three monoclonals as indicated, and analyzed by FACS. Double 
positive cells are seen in the upper right quadrants. 
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... !• n nr« 1 and D-DC8.2 to Jurkat 
Rg „,e1B Binding of monodonal a*od. jWX* 

subclones expressing the M-DC8 antigen. 

subclones P ^ ^ ^ antigen 

^TUT* «ng - 0-OCS, an, O.CB, 
-OS anaiyses a, show, ~ 
oe.ec.ed by a PH-conjuagted anti-IgM anfbody « « 
binding .he monoclonal antibodies are shown ,n the upper 

quadrants. 



The examples illustrate the invention 

E)l amp.e 1: isolation an- Characterization o, M-DCB- leuRocytes 

Department otBioodTransfus on ^ ^ ^ me(Jjum 

suppl em anted I w * 2 m ^ 9 ^ ^ from Glbco , 

Beri,n. FRG, 00 U P human ^ refeTOd t0 as 

Eg8 enstei, FRG, n MO * eat ^ ^ ^ ^ 

complete medwrn (CM). For FACb y Heidelberg, FRG) 

- r,:i ri^^E- - — -r 

aocord,ng to the manufac ^ Freiburg , FRG) densrfy 

(PBMC ) were P-J^^J and ^es were removed from 
centrlfugat^ T^phocyt^B y P ^ ^ ^ ^ ^ 

PBMC by a d,rect mAb osetbng ^ ^ 

(BRBC) co,ed w it pun CD2 M * , ^ ^ ^ ^ ^ on 

rirrr:— ^, « — r:: 

^ a n rMte r than 99% depletion was obtained by a second round ot 
as described . A greater than v T ivmnhocvtes of >98 % 

. nDRr coated with the respective mAbs. T lymphocytes or 
resetting with BRBC coatea wren v prvt hrocvtes treated with 

Ktoined from PBMC by rosetting with sheep erythrocytes us 
purity were obta.ned from B ^ ^ ^ by 

aminoethyl isothiuron.um bromide (Afci. a.gm 
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Fic o„ dens*y centrifugation as descnb^. K» « «* ^ 

> 98% puhty were spared by de P l*n of CD4* cells as rosettes wrth BRBC 

28 

coated with the CD4mAbM-T310 . 

M.DC8 was selected ou, of more man 6 * 103 hybhdoma supernatants by 
. nn HiA-DR + PBMC which had been depleted of T and B cells and 

LocJe population (F ,1A, ««* - ~ 

for „ min a, « with undiluted — " ^ ^ ^ ^ „ „ of 
Bergisch-Gladbacn, r*o, separation 

— TOUnd ^JT^C:^! used as .nning and 

obtained after the initial magnetic cell sorting by incubat,on w,,h anU collated 
a'magn* microbeads (Mlitenyi). After magnetic eel, sortng us,n 9 a VS+ 
paratl column a >95% pure population o, CD14- ce,,s was obtained. W,th 
■ «. oranularity M-DC8* cells represented a distinct populate 

TSZZL * - — d b — ,ymphocytes and m ~*~ 

which in light scauer ui^H ,c, y . nr o au 

(F ,,1B, C. By two-color immunofluorescence «*- using ^ ^ 
oge ther w«h each of the following lineage-spe* mAbs CD2, CD19, CD14 

-OS hUma supernatant, followed by .or 
; T -coniugated goa, F(a, te antl-mouse ,gM (Coulter-lmmunotec. H m u^ 
FRG) After saturation of uncomplexed binding sites o, the secondary antibody 
A " ..„„ . 1(10 tne , 0 || 0 „ing fluorescent dye-con|ugated 

with normal mouse serum diluted 1/10 the wow g 

lbs were applied a, concentrations recommended by the suppliers CD2 CT9 10^ 
^ FITC) CD4 (138*2. '9 G1 - PE). CDIIb <4™«C, H G1. PEL CD14 
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n Pirn CD18 (MHM23. lgG1. FITC). all purchased from Dako, 
(TtK4 J 19 : G CD . 02, ,gG2, PE). CD11. (G43-25B, ,01. F.TC), 

C y5), CD80 <BB1. 9 M «™ ^ ^ , gG1 , FlTC ), HLA-DQ (Tt1». 
CD106 (51-10C9. lgG1. FITC , HLA DP ^ ^ 

lgG2a . FITC). HLA-A, B C ^£^3 (WM15 , lgG 1, PITC). CD16 
Hamburg, FRG; CDS (UCHT1 , lgG1. PE-Cy5), C I 

Uuco cyte Differential Antigens was P-^^ goat ^ an , 
-21^ 1 - — " F(ab ' )2 

surface stained for M-DC8 as descr peme abilisation with 0.1% 

saponin (Sigma. De,senho.e . FRGXs*, »J> ^ ^ ^ 

M „ iU gated rat-anti mouse IgGL After each m ^ 
tim es with ceii-wash (Bectcn Dickinson * Co.. MMta* , ^ 
were ana.yzed on a FACScan (Becton D,ck,nson> us,ng the Lyas P g 

w «h nr CD83 and p55, define an identical DC subset . 
wo markers of human food DC ^ ^ ^ ^ <- 

* was o, interest to Know J--r ^ ^ for p56 and „. 

population. When unseparated PBMC ^ 
DCS two dffferent ceil portions were defined by ^ 

. rnsi PxDression PBMC were depleted of T ana a 
For inducts of CD83 express ^ ^ ^ 

c „,, ur ed,or4 8 h.S.a,n,ng o e S e «i,s w ^ ^ 

two different cell subsets (Fig. 2F). Thus m u 
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population different from the one identified by known lineage and DC matan. 
Table 1 shows the results of an extensrve surface marker analysis companng 
freshly isolated and cultured M-DC8* cells as well as CD14* monocytes. Fresh M - 
DC8* cells displayed HLA class II antigens (HLA-DR. -DP. -DO), adhesion 
Macules such as the p 2 -in,egnns CD11a, b ,c/CD18 and the P ,-,ntegnn nan 
CD29 cellular adhesion molecules like ICAM-1 (CD54) and ,CAM-3 (CD50), LFA- 
"oas, and the Fey receptors CD32 (FcyRII) and CDfB (F.RI.I,. In add,*. 
t „ y were positive for the mye,oid markers CD13 and CD33 and 
Urate density. CD1, a marker for epkterma, 00'= as we,, as CD108 (VCAM- 
D expressedbythymicDC* wasno.de.eaedonfreshM-DC8-cells. 

u DCS* cells expressed the classical hallmarks of antigen presenting ce,,s such 
as B-7 ^CC.80). B-7, (C0B6, and CD40 in addition to MHC class ,, and 
adhesion mo,ecu,es1 ,9. while HLA-DR. CD40 and CD86 were expressed a, lower 
t** on fresh,y isolated M-DC8* cells these molecules were substant,ally 

36 h 0 , h - — - «. - *. - , 

mo,ecu,e B-7.1 (CD80) became detectable, although a. to* dens,.y only. 
Surface markers of freshly isolated and cultured M-DC8+ cells are compiled ,n 
Tab,e 1: see below. For comparison, me phenotype of freshiy prepared CD14 
monocytes is also shown. 
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Table 1: 



Surface phenotype of freshly isolated and cultured M-DC8+ cells 
compared with CD14+ monocytes. 



Antigen 



— Si^Fc^ CD14+ monocytes 

freshly isolated cultured for 36h freshly isolated 



CD1a 

CD4 

CD11a 

CD11b 

CD11c 

CD13 

CD16 

CD18 

CD29 

CD32 

CD33 

CD34 

CD40 

CD45RA 

CD45R0 

CD50 

CD54 

CD58 

CD64 

CD80 

CD86 

CD 106 

HLA-A, B, C 

HLA-DR 

HLA-DP 

HLA-DQ 



+ 

++ 
+/++ 
++/+++ 
+ 

++ 
++ 

+ 

+ 

+ 

-/+ 
++ 

-/+ 
++/+++ 
++ 
++ 



++ 

+/++ 
+ 
+ 



+++ 



++ 



+++ 
+++ 
+++ 

+ 

++ 

++++ 
+++ 



+ 

+/++ 
++ 
++ 
+ 

-/+ 
++ 

+ 

+ 

++ 

-/+ 
+ 

++ 
++/+++ 
++ 
++ 
+/++ 



++ 
++ 
+ 
+ 
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M-DC8+ cells and CD14+ monocytes were isolated from PBMC by an 
immunomagnetic procedure. Immediately after isolation or after culture for 36h .n 
CM cells were subjected to immunofluorescence staining and FACS analysis. 
Levels of mean fluorescence intensity (MFl) are given as -, indicating MR in the 
first decade on a four log scale, corresponding to isotype control levels; +. ++, and 
+++ indicate MF. in the second, third, and fourth decades, respectively. No 
symbol means not determined. The data are representative of at least 5 indiv.dual 
experiments. 

The most prominent features distinguishing M-DC8+ cells from CD14* monocytes 
were the high density of CD16 (FcyRll.) and the lack of CD64 (FcyR.) expression 
on M-DC8+ cells. Interestingly. CD16 disappeared from the surface of M-DC8+ 
cells during in vitro culture for 36h. In addition, M-DC8+ cells consistently 
expressed CD45R0 antigen at lower levels when compared with monocytes, 
whereas the surface density of CD11a and CD11c and the RA isoform of the 
CD45 molecule was considerably higher on M-DC8 + cells. 



Example 2: Morphological and functional characterization of M-DC8+ cells 

The M-DC8 antibody proved to be particularly efficient to isolate DC from PBMC 
by a one step procedure employing magnetic cell sorting. With this method viable 
M-DC8+ cells could be reproducibly isolated with a yield of 60 to 90% and a purity 
of >97% (Fig 2G. H). These cells appeared as round, medium-sized leukocytes 
on cytospins (Fig. 3A) that during culture increased in size and showed dendritic 
cytoplasmic protrusions (Fig 3B). The freshly isolated cells eagerly 
phagocytosed 1 u latex beads as well as antibody-coated SRBC (Fig. 3C and D). 

Freshly prepared monocytes and M-DC8+ cells were incubated with sheep red 
blood cells (SRBC) opsonized with anti-SRBC serum 1:100 (Sigma. Deisenhofen, 
FRG) or latex beads of 1 or 5 u diameter (Sigma) at 37°C and 5% C0 2 . After 30 
minutes non internalized SRBC were lysed by hypotonic lysis (distilled water for 5 
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seconds followed by addition of an equal volume of 1 .8% NaCI). Internalization of 
SRBC was assessed on cytospins after May Griinwaid Giemsa staining. 
Internalized latex beads were visualized by confocal laser scanning microscopy 
(Leica TCS 4D, Leica, Heidelberg, FGR). 

Example 3: Allogeneic and autologous MLR 

Various T cell stimulatory assays were performed to evaluate the ability of M- 
DC8+ cells to induce antigen-specific T cell activation. For comparison, 
monocytes were always assayed in parallel. 1 x 10$ purified T lymphocytes were 
cocultured with graded numbers of APC in 0.2 ml CM in 96-well round-bottomed 
microtiter plates (Coming, New York, NY, USA). Tetanus toxoid (TT, 
Behringwerke, Marburg, FRG) or keyhole limpet hemocyanin (KLH, Boehringer- 
Mannheim, Mannheim, FRG) were added as antigens at a concentration of 5 
ug/ml and 1 ug/ml, respectively. Proliferation of T cells was determined after 5 
days by uptake of 3H-thymidine (specific activity 79.1 Ci/mmol, concentration 1.0 
mCi/ml, DuPont, Bad Homburg, FRG) which was added at a concentration of 2 
uCi/well 12-15h before harvesting. In experiments where cloned melanoma 
specific cytotoxic T cells were activated by APC externally loaded with antigenic 
peptides, the APC preparations from a HLA-A0201 donor were incubated 
overnight with 100 ug/ml of the tyrosinase peptide YMDGTMSQV at 37°C in RPMl 
1640 medium supplemented with 1% human serum. After extensive washing 10 4 
peptide-pulsed APC were cocultured with 10 4 cells of the T cell clone IVSB (kindly 
provided by Dr. T. Wolfel, University of Mainz, FRG) in 200 pi CM in round 
bottomed microtiter plates (Corning) in the presence of 25 U/ml rhlL-2 (Genzyme, 
Munich. FRG). The cytotoxic CD8 + T cell clone specifically recognizes the above 
mentioned tyrosinase peptide complexed with HLA-A0201 molecules (19). After 
40h released TNF-a was determined in the supernatants by ELISA (R&D 
Systems, Minneapolis, USA). As can be seen from Figure 4A, purified cells 
efficiently induced an allogeneic MLR when 1x1 0^ T cells were cultured with 
various numbers of allogeneic APC. M-DC8+ cells proved to be at least five times 
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more efficient than monocytes tested simultaneously. As induction of an 
autologous MLR is considered a characteristic property of DC1 isolated M-DC8+ 
cells were cocultured with autologous T cells. As Fig. 4B demonstrates 
autologous T cells were stimulated in a dose dependent fashion. The absolute 
values, however, were much lower in the autologous than in the allogenic MLR. 
When assayed under the same conditions, CD14+ monocytes induced only a 
marginal T cell reactivity. 



Example 4: Activation of T cells against recall and neoantigens 

Fig 4C shows that M-DC8+ cells very efficiently presented tetanus toxoid (TT) to 
T cells obtained from TT-vaccinated donors. Already 600 M-DC8+ cells in 1x105 T 
cells were able to induce a tetanus-specific T cell activation. When simultaneously 
tested, about 2500 monocytes were required to obtain the same level of T cell 
proliferation. In contrast to CD14+ monocytes, M-DC8+ cells induced a marked 
primary T cell response against keyhole limpet hemocyanin (KLH) m v.tro (Fig. 
4D). 



Example 5: Activation of a cytotoxic T cell clone 

,n addition to their capacity to activate CD4+ T lymphocytes DC are pivotal to 
stimulate CD8 + T lymphocytes by class l-presented endogenous peptides ' . 
The ability of M-DC8 + cells to present MHC class l-bound peptides to CD8 + T 
cells was first demonstrated with a cytotoxic T cell clone (IVSB) which was 
derived from a melanoma patient and which recognizes a tyrosinase-denved 
peptide on HLA-A0201 molecules 19 . For stimulation M-DC8+ cells and monocytes 
from a HLA-A0201 positive blood donor were preincubated with the peptide over 
night before adding the cloned T cells. After 48h the response of the cytotoxic 
clone was determined by measuring secreted TNF-c, As shown in Fig. 5 M-DC8+ 
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cells presented the peptide to the cloned T lymphocytes as efficiently as peptide 
pulsed monocytes. 

Example 6: Induction of alloantigen-specific cytotoxic CD8 + T cells 

In order to determine the capacity of M-DC8+ cells to prime CD8 + cytotoxic T 
cells in vitro they were cocultured either with unseparated allogeneic T cells or 
with purified allogeneic CD8 + T lymphocytes. Antigen-specific priming of CD8 + T 
lymphocytes was assessed by lysis of 51 Cr-labeled allogeneic PHA blasts. 
Purified T cells or isolated CD8 + T cells (1 x 10 6 ) were cocultured with 5 x 10 4 
allogeneic M-DC8 + cells or monocytes as stimulator cells in a total volume of 2 ml 
CM in 24 well Costar plates (Costar, Heidelberg, FRG). After 7 days, cells were 
harvested, washed and tested for cytotoxic activity against 51 Cr-labeled PHA 
blasts of stimulator and, as a control, of responder origin. During the final 24h of 
culture rhlL-2 (Genzyme) was added at a concentration of 25 U/ml. To generate 
PHA blasts 1x10 6 PBMC were stimulated with 1 pg/ml PHA (Gibco) in 2 ml CM 
for 3 days. The cells were then cultivated for one additional day in the presence of 
25 U/ml hrlL-2 (Genzyme). After washing, 1 x 10 6 cells were resuspended in 100 
pi FCS and 100 pCi of 51 Cr (sodium chromate, specific activity 440 mCi/mg, 
DuPont) was added at 37°C for 1h. Cytotoxic activity of alloantigen-stimulated T 
lymphocytes was determined by incubating various numbers of effector cells with 
5x10 3 51 Cr-Iabeled PHA blasts in 200 pi of CM in microtiter plates at 37°C for 4h. 
The cells were spun down and 100 pi of the supernatant were removed for 
determination of radioactivity in a gamma scintillation counter (Packard, Dreieich, 
FRG). Maximal release from labeled cells was determined after three cycles of 
freezing and thawing. The specific cytotoxicity was calculated according to the 
formula: 

Percent specific lysis = 100 x [(cpm test release - cpm spontaneous release) / 
(cpm maximal release - cpm spontaneous release)]. Fig. 6A shows that M-DC8+ 
cells and monocytes induced alloantigen-specific cytotoxic T cells with the same 
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efficiency when cocultured with unseparated T lymphocytes. M-DC8+ cells, 
however, were by far more effective than monocytes in activating allospecific 
cytotoxic effector cells when cocultured with purified allogeneic CD8 + T 
lymphocytes (Fig. 6B). 



Example 7: Induction of tumor-specific cytotoxic T-cells 

To test the capacity of M-DC8+ cells to prime cytotoxic T cells against tumor- 
derived peptides PBMC of healthy donors and melanoma patients expressing the 
HLA-A*0201 antigen were activated by four consecutive rounds of stimulation with 
autologous M-DC8+ cells loaded with the tyrosinase-derived peptide 
YMDGTMSQV known to bind to this HLA class I molecule. Specificity of the 
induced T cells was determined both by lysis of peptide-loaded T2 cells that 
express the HLA-A*0201 antigen and release of TNF-a after contact with 
tyrosinase expressing melanoma cells. Freshly isolated M-DC8+ cells were 
loaded with 50 ug/ml of the tyrosinase-derived peptide YMDGTMSQV and 3 ug/ml 
of human p 2 -microglobulin (Sigma) in serum-free medium for 4 h at 37°C. After 
washing, 2 x 105 peptide-loaded M-DC8+ cells were cocultured with 2 x 10^ 
autologous PBMC in 2 ml CM per well of a 24 well tissue culture plate. After 3 
days the medium was supplemented with 25 U/ml rhlL-2 (Genzyme, Munich, 
FRG). After one week responder cells were collected, washed, distributed at 1 
x10 6 cells / well and restimulated with 1 x 10& of freshly prepared M-DC8+ cells 
loaded with the tyrosinase peptide. Restimulation was repeated after two and 
three weeks. One week later cytotoxic activity was tested either by lysis of 51 Cr- 
labeled T2 target cells loaded with peptide or by determining the TNF-a release 
after contact with tyrosinase expressing melanoma cells. T2 cells (obtained from 
ATCC, Rockville, MD) were incubated overnight with 100 ug/ml of the tyrosinase- 
derived peptide, washed and labeled at 1 x 106 cells with 100 uCi of 51Cr for 1h 
at 37°C. After washing cells were seeded at 5 x 10 3 per well of a round-bottomed 
microtiter plate and incubated with various concentrations of cytotoxic effector 
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cells for 4 h. Specific lysis was determined as described above. For the TNF-a 
release test 1 x 10* peptide stimulated cells were incubated with 2 x 104 cultured 
melanoma cells in 200 pi CM at 37' C in the presence of 25 U/ml rhlL-2. After 24 h 
released TNF-a was determined in the supernatants by ELISA (R&D Systems, 
Wiesbaden, FRG). Figure 7 shows the data of a representative experiment 
obtained with PBMC of a healthy donor and of a melanoma patient. PBMC of both 
donors could be induced to peptide-directed cytotoxicity. The specificity of pepfde 
recognition was derived from contro. experiments where neither T2 target cel. 
without addition of the tyrosinase peptide nor the mutant melanoma ce ne 
SK29-Mel 1.22 lacking the restricting HLA-A*0201 allele were able to activate the 
generated cytotoxic effector cells. That the cytotoxic activity was caused by bona 
f,de CD8 + T cells was demonstrated by selective immunomagnetic removal of 
CD8 + T cells which completely ablated the induced cytotoxicity. 



Example 8: Coning of the variable regions (V u and V„) of the antibody M- 



DC8. 



The variable regions V L and V„ of me monodonal antibody M-DC8 were doned 
from the .ota, RNA of the corresponding hybridoma ceii fine <DSM ACC224) as 
elibed by Odandi e. al. ,Proo. Na, Acad. Sci. USA 86 (1989X 3333-3837 
Nudeotide and amino acid sequences cf V L and V„ are depicted in figures 9 and 



10. 



Exampie 9: Comparison of M-DC8 positive dendritic cells (M-DC8 + cells) 
with conventional, CD14 positive dendritic cells (DCs) 

Employing an immunoisolation approach. DCs isolated with the monoclonal 
antibody M-DC8 (as deposited under the accession No: DSM ACC 2241) were 
compared to monocyte-derived DCs isolated with an anti-CD14 monoclonal 
antibody with respect to their endocytotic capacity and expression of surface 
markers characteristic for antigen-presenting cells. 



WO 99/58678 



PCT/EP99/03218 



64 



M.D08-posittve ah were isolated from human peripheral blood nrcnonuclear 
cells (PBMC) using 30 pi of supernatant from the hybndoma cell ,ine M-DC8 
(DSM ACC 2241) per buffy coa, (5-8 x 10° PBMC). For a„ experiments sarnies 
obtained from the same healmy donor were used. Cells were collected by 
magnetic beads coated with rat-anti-mouse IgM (both Mllteny, I. Berg, ch 
Sllach, Germany, [Werden die "beads- m* diesen IgM beiader , Oder warden 
sie so gekauf.7 Wurde e,n sog. 'sandwich bead" hergestellt?]. Freshly .solated M- 
DCB-positive cells were cultured a. 3x1 0 5,ml in RPMI medium supplemented «* 
2 mM L-glutamine. 1% non essentia, amino acids, 1% pyruvate, 50 pg,m, 
kanamycin (a,l Gibco). 50 pM 2-mercap,oethano, (Merck,, 10% fetal oa se- 
(FCS ; HyClone Laboratories,, 50 ng,m, GM-CSF (Leucomax; overt, and 00 
U/m, human recombinant IL-4 (Basel Institute for Immunology) for 7 day. 
Convention, OCs were isolated from human periphera, «^ ' 
essentia,,, as described (Sallusto, , Exp. Med. ,7. ^ ^ 
employing an anti-CDU antibody cx^ugated to magnet. m,crobeads <M,,,eny, L 
B^isch G,adbach. Germany). CD14' cells (-99% pure) were cuUured as 
s!Ld above for M-DC8.posi.ive ceils. DC maturation was induced by add,t,o 
on pg/m, ^polysaccharide (LPS, from Sa— abort, egu/ (Sigma, for 40 

DCs have two specialized mechanisms for antigen capture: the mannose receptor 
^ ! and malpinocyfcsis (Sa„usto e« a,., , Exp. Med ,82 (1995, 389-400). 
These systems a„ow DCs to take up and concentrate macromolecules ,n the 
MHC Cass ,, compartment. In contrast to macrophages. DCs show a very Ngh 
and constitutive ,eve, of macrop.nocy.osis. While in all other cell types surface 
m „,ecu,es are internalized via coated pits that act as seleCve molecular filters, ,n 
DCs, al, surface molecules are primarily internalized via macro P inccytos,s. wh,ch 
is a non-selective process. 

The endocytotlc capacity of Ctured M-DC8+ ce,,s and conventions DCs was 
led using two classical markers: Lucifer yellow CH (LV: p— £ 
M0 ,ecu,ar Probes ,nc, Eugene, OR, and tysine-fixable F.TC-dex, n (FITC-DX 
Molecular Probes Inc.). Both markers allow duan.ita.ion of uptake a. *e s,ng,e ce 
leve , by FACS ana,ysis. Ce,,s were .suspended in 10% FCS med,um buffered 
W Kh 25 mM HEPES at STC FITC-DX or LY were added a. a f,na, concentrate 
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of 1 mg/ml for 30 minutes. The cells were washed four times with co d PBS 
cental 1% FCS and 0.01% NaN, ahd were analyzed in a FACSca, M**n 
Dickinson) using propidium iod.e to exclude dead cells. The background 
pulsed a, 0-C, was subs.rac.ed. M-DC8 + cells showed double .he activity of fluid 
hase uptake than conventional DCs (Figure 11. .eft pane,) while .he uptake o 
FITC-DX via .he mannose receptor was a. a comparable level (F,g. 11, nght 

'^expression of cell surface molecules charac.eris.ic for 
cells on M-DCS-positive and conventional DCs were analysed by FACS. Cell 
sice staining was performed using mouse monotone, anybodies followed b 
addition of FITC- or PE-conjugated affinity punfled. isofype-spe* goa -an , 
mouse an.ibodies (Southern Bio,echnolcgy Associa.es, Birmingham AL ) Th 
following monoclonal angles were used: W6/32 (,gG2a, an«,-HLA class 
ob,aine from *. Base, Inst. of Immunology,, HB55 „ 8 G2a, ar*H^ Cass 
obfcined from the Base, Ins, o, Immunology), IT2.2 ( lgG2b. an,B7.* ~ 
from Pharmingen) and supernal, from .he hybndoma line producng M-DC8 IgM 
monoclonal antibody. 

As shown in Fig. 12, freshly iso,a«ed M-DC8-posHive cells showed a level of 
expression o, HLA class I and Cass II and .he co-s.imula.ory molecule B7.2 
which was comparable to .ha. of freshly isolated, conventional, CD14-positive DC 
precursor cells. The only difference was the absence o, .he M-DC8-an.igen , torn 
conventional DC precursor cells. After 7 days of culture in .he presence of GM- 
CSF and IL-4 M-DCS-positive cells showed significantly elevated surface 
expression of HLA- class I and II molecules as well as B7.2 (Fig. 13. A, upper 
panel) Conventional DCs also showed increased expression of these four 
molecules but did no. reach the level observed with M-DC8-posftive cells (F,g. 13, 
A, lower panel). 

Upon station with LPS for 40 h, a further increase in HLA class I and 
expression was seen with both M-DC8-posi.ive and conventional DCs (F,g. 13, a). 
Again DC8- P ositive cells reached a higher level of HLA expression. Most 
dramatic was the enhancement of B7.2 surface expression in response to LPS. 
Taken together, these data show .ha. M-DC8-posi.ive DCs have an endocy.o.,c 
capacrty via the mannose receptor comparable to that of conventional monocyte- 
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derived DCs and a capacity for monocytosis superior to that of conventional 
DCs Likewise. M-DC8-positive DCs have a level of surface expression of 
antigen-presenting and T cel. co-stimulatory molecules exceeding that of 
conventional DCs under both unstimulated and LPS-induced conditions. The data 
show that the monoclonal antibody mDC8 is capable of isolating a cell popu.at.on 
from human blood with a very high potential for uptake and presentation of 
antigens for induction of an immune response. 



Example 10: Establishment of a Jurkat T cell lymphoma subclone 
expressing the M-DC8 antigen 

jurkat is a eel, line origin* delved from a human T eel, iymphom, As shown in 
Figure 14 these arils do not normally express the antigen recogmzed by M-DC8 
(upper panel, upper Ml quadrant). However very few ce„s (<1%) were seen to 
react with M-DC8 (see two M-DC8 positive cells in the upper left quadrant). These 
cells were isolated through mulfiole rounds of cell sorting with M-DC8 monoclonal 
antibody and subsequent propagation. Ultimately, a subclone of Jurkat T 
lymphoma ceils could be established that stably expressed the M-DC8 antigen a. 
high levels (Fig. 14. lower left pane,). UKewise. a Jurka, subclone was establ.shed 
by remove, of M-DC8-positive cel,s that essentially lacked cells expressmg M-DC8 
(Fig 14 lower right panel). These two Jurkat subclones were used to further 
characterize the M-DC8 antigen as well as other monoclonal antibodies 
recognizing the M-DC8 antigen (see Example 12, supra). 

Example 11: Characteristics of the antigen recognized by monoclonal 
antibody M-DC8 

The antigen recognized by the M-DC8 monoclonal antibody is either a polypept.de 
structure of a membrane protein or a carbohydrate moiety. Carbohydrate 
structures can be linked either to the extracellular domains of membrane 
proteins, to giycolipids that are integral components of the lipid bi.ayer, or to botf, 
,n order to investigate this question, lipids were analyzed for binding of M-DC8 
, gM There lipids were extracted from cel. membranes which were isolated- from 
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the above described Jurkat subclones which are either M-DC8-negative or M- 
DC8-positive. Jurkat cells (3-5 x 10 9 )were collected by centrifugation, washed 
three times in PBS and sonicated in 15 ml 1:2 chloroform/methanol for 5 mm. 
After centrifugation at 2000xg for 10 min the supernatant was collected and the 
cellpellet was twice re-extracted with 15 ml chloroform/methanol. Pooled extracts 
were vacuum dried; was resuspended in 50 ml KCI 0.88%. The suspension was 
loaded on a 2.8x10 cm C18 column (Bakerbond). After washing with 50 ml KCI 
solution, and de-sulf,ng with 200 ml distilled water, the lipids were eluted with 250 
ml methanol. The vacuum-dried eluate was dissolved in 5 ml 
chloroform/methanol. After addition of 1 ml water and vortexing, the lower phase 
was re-extracted twice with 1 ml water and the combined upper phases 
(containing membrane lipids) were reduced under vacuum and lyophilized. An 1% 
a.iquot of lipid extracts was loaded on a 2.5x10 cm HPTLC plate (Merck Si 60) 
and developed for 35 min using as solvent chloroform/methanol/water at 
12070-17 (vols) with 0.02% calcium chloride. Analogous to Western blots, 
chromatograms were reacted with M-DC8 antibody as described (Bethke et al., J. 
Immunol. Methods 89: 111-116, 1986). Bound M-DC8 IgM was detected by 
alkaline phosphatase (AP)-conjugated goat-anti-mouse IgM (u-cha.n) (Caltag). 
M-DC8 reacted with two distinct lipid bands that were only obtained with the M- 
DC8-positive Jurkat subclone (Fig. 15, first lane). These two bands were absent 
from lipids extracted from M-DC8-negative Jurkat T lymphoma cells. In these 
cells only a very minor, distinctly migrating band was detected (Fig. 15. second 
lane) Since the fatty acid moiety of lipids are usually not immunogen.c, the 
immunoreactivity of M-DC8 with these two lipid species was most likely due to 
their carbohydrate moiety. 

in order to investigate whether the carbohydrate moiety recognized by M-DC8 IgM 
was also present on polypeptides, integral membrane proteins were prepared 
from M-DC8-positive and -negative Jurkat cells as described (Pasqual et al., 
Electrophoresis 18: 2573-2581, 1997). The prepared membrane proteins were 
sujected to SDS-PAGE followed by Western blotting using mAb M-DC8. Detection 
of the bound IgM was carried out by AP-conjugated goat-anti-mouse anti-u 
antibody (Biosource). M-DC8 recognized a number of polypeptide bands in a 
Western blot (Figure 16, lane 1). This shows that the M-DC8 antigen can also be 
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present on various integral membrane proteins of M-DC8 positive Jurkat cells. 
Such signals were not obtained with M-DC8-negative Jurkat T cells (Fig. 16, lane 
2) One of the bands that were immunoreactive with M-DC8 was identified by 
Western blotting as P-selectin glycoprotein ligand-1 (PSGL-1 ) using ant,-PSGL-1 
antibodies (Pharmingen). PSGL-1 is a polypeptide found on many lymphocyte 
cell types (Yang et a.., Thromb. Haemost. 81: 1-7, 1999) and was present ,n 
similar amounts on M-DC8-positive and -negative Jurkat cells (Figure 16, lanes 3 
and 4) A signal identical to that of M-DCS-positive PSGL-1 was obtained when 
membrane proteins from dendritic cells that were isolated by M-DC8 from human 
PBMCs were analyzed by Western blotting (Figure 16, lane 5). The fuzzy 
appearance of the PSGL-1 band upon SDS-PAGE is due to its known high 
carbohydrate content. 

Taken together these data indicate that the M-DC8 antigen was a carbohydrate 
structure that was present on glycolipids as well as on integral membrane prote.ns 
of the M-DC8-positive Jurkat subclone and of human M-DC8-positive dendnt.c 
cells. One major carrier protein for the M-DC8 carbohydrate antigen on dendrite 
cells and M-DC8-psoitive Jurkat cells was identified as PSGL-1 . 

Example 12: Generation of new dendritic cell-specific monoclonal 

antibodies 

New monoclonal antibodies, referred to as D-DC8.1 and D-DC8.2, were 
generated by immunization of Balb/c x C57BI F1 mice with either membrane 
preparations from the M-DC8-positive Jurkat T lymphoma subclone (for D-DC8.1) 
or using the complete M-DC8-positive Jurkat cells (D-DC8.2). Plasma membranes 
were prepared by hypotonic lysis of cells, followed by mechanical disruption of 
cells, sequential centrifugation and washing of membranes and removal of 
peripheral membrane proteins by treatment with sodium carbonate at pH 11 using 

a standard procedures (Pasqual et al.. Electrophoresis 18: 2573-2581, 1997). 

Mice were injected with the equivalent of 150 ug of membrane protein (for D- 

DC8.1) or 1-2x10 7 cells (for D-DC8.2) in five i.p. injections at 3-4 week intervals. 

Three days following the last injection, spleen cells were prepared and used for 
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fusion wKh X63A98.653 myeloma cells, as described .or M-DC8- Both anybodies 
obtained were of the IgM class. 

, n order .0 investigate whether the two n.noclonal antibodies [>DC8 J ^nd 
D DC8 2 recognize the same population of dendritic cells as M-DC8, human 
Ics J e an^ed by FACS a«er doubte immunofluorescence seining o, 

uln PBMCs. The same heaithy donor was used tor a« the experiments S - ; 

Fo Figure 17, human PBMCs were double-stained with the monoclone 

JT u OC8 (upper row). D-DC8.1 (middle row) or D-DC8.2 (lower row) 
antibodies M-DC8 (upper row;, u nanels) 
toge ,her w«h antibodies recognizing the cell surface markers CD14 (left panels . 
HLA DR (middle panels) or CD16 (rfch, panels) (al. obtained from Pharmmgen). 
9 M — antibodies were detected by a goat-anti-mouse phy^hrin 
labeled an,, secondary antibody 
right quadrants of the FACS scans ,n Ftgure 17, both D DC8.1 

Ionized an amount of PBMCs very similar to that recognized by the 
recognized mat ^ were high , n 

m onoc,ona, ^ pane|8) and CD16 ( „ gh , pan e,s, bu, 

OC 2 e Jgnized a discrete subset o, PBMCs wKh characteristics very simitar to 

Th^R. CD16 and CD14. All three antibodies appear to recognize a class of 
DCs referred to here as M-DC8 dendritic cells. 

To substantiate that the monoclonal antibodies D-DC8 1 and D-DC^ bo* 
agnized the M-DC8 antigen, they were tested for binding to M-0C8*»»*. 
Z M-0C8-posi«ve Jurka, subclones. Both monodona, entries d, o 
rvLv bind M-DC8-negative Jurkat cells (Fig. 18. left panels, upper left 

Tsulary these results show tha, the M-DC8 an«gen, which is characteristic 
Ta new ciass of dend* cells, can be recognized by at leas, two other 
monoclonal antibodies, D-DC8.1 and D-DC8.2. 
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Micromet GmbH 
Goethestr. 31 
80336 Munchen 

VIABILITY STATEMENT 
issued pursuant to Rule 102 by the 
INTERNATIONAL DEPOSITARY AUTHORITY 
identified at the bottom of this page 



I. DEPOSITOR 


IX IDENTIFICATION OF THE MICROORGANISM 


Name: Micromet GmbH 
Goethestr. 31 
Address: 80336 Munchen 


Accession number given by the 
INTERNATIONAL DEPOSITARY AUTHORITY: 

DSM ACC2241 

Date of the deposit or the transfer 1 : 
1995-10-26 



HI. VIABILITY STATEMENT 



The viability of the microorganism identified under H above was tested on 
On that date, the said microorganism was 



(X? viable 



( ) 3 no longer viable 



[V. CONDITIONS UNDER WHICH THE VIABILITY TEST HAS BEEN PERFORMED* 



V. INTERNATIONAL DEPOSITARY AUTHORITY 



Name: DSM-DEUTSCHE SAMMLUNG VON 

MIKROORGANISMEN UND 2ELLKULTUREN GmbH 

Address: Mascherodcr Weg lb 
D-38124 Braunschweig 



Signature(s) of person(s) having the power to represent the 
International Depositary Authority or of authorized officials): 



Date: 1995-11-13 



mdicate the date of original deposit or, where a new deposit or a transfer has been made, the most recent relevant date (date of me new depos.t or 

Tte^^M to in Rule 10.2(a) (ii) and (iii). refer to the most recent viability test 
Mark with a cross the applicable box. 

Fill in if the information has been requested and if the results of the test were neganvc. 
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Micromet GmbH 
Goethestr . 31 
8 033 6 Munchen 



BUDAPEST TREATY ON THE INTERNATIONAL 
RECOGNITION OF THE DEPOSIT OF MICROORGANISMS 
FOR THE PURPOSES OF PATENT PROCEDURE 



INTERNATIONAL FORM 



RECEIPT IN THE CASE OF AN ORIGINAL DEPOSIT 
issued pursuant to Rule 7.1 by the 
INTERNATIONAL DEPOSITARY AUTHORITY 
identified at the bottom of this page 



IDENTIFICATION OF THE MICROORGANISM 

Identification reference given by the DEPOSITOR: 
DC8 



Accession number given by the 
INTERNATIONAL DEPOSITARY AUTHORITY: 

DSM ACC2241 



II. SCIENTIFIC DESCRIPTION AND/OR PROPOSED TAXONOMIC DESIGNATION 



The microorganism identified under I. above was accompanied by: 



{ ) a scientific description 

( ) a proposed taxonomic designation 

(Mark with a cross where applicable). 



Ill, RECEIPT AND ACCEPTANCE 



This International Depositary Authority accepts the microorganism 
(Date of the original deposit)'. 



identified under I. above, which was received by it on 1995-10-26 



IV. RECEIPT OF REQUEST FOR CONVERSION 

- -a «r,,rf ..mitr I above was received by this International Depositary Authority on (date of original deposit) 

™ d e rssr^KSX is - suit ~ - - *— * * on (date of rcee,pt of request 

for conversion). 



V. INTERNATIONAL DEPOSITARY AUTHORITY 



Name: DSM-DEUTSCHE SAMMLUNG VON 

MIKROORGANISMEN UND 2ELLKULTUREN GmbH 

Address: Mascheroder Weg lb 
D-38124 Braunschweig 



Signature(s) of person(s) having the power to represent the 
International Depositary Authority or of authorized otT.c.aKs): 



Date 



: 1995-11-13 



> Where Rule 6.4 (d) applies, such date is the date on which the status of international depositary authority was acquired. 
Form DSM-BP/4 (sole page) 07/94 
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Applicant's or agent's g 3357 PCT 
filereference 


International application No. 



INDICATIONS RELATING TO DEPOSITED MICROORGANISM 
OR OTHER BIOLOGICAL MATERIAL 

(PCT Rule 136*) 



A. The indications made below relate to the deposited microorganism or other biological material referred to in the description 
11 .line 32 



on page 



B. IDENTIFICATION OF DEPOSIT 



Further deposits are identified on an additional sheet £T] 



Name of depositary institution 

DSM-Deutsche Sammlung von Mikroorganismen und Zellkulturen GmbH 



Address of depositary institution (including postal code and country) 



Mascheroder Weg lb 
D-38124 Braunschweig 
DE 



Date of deposit 

October 10, 1995 


Accession Number 

DSM ACC2241 


C. ADDITIONAL INDICATIONS (leave blank if not applicable) This information is continued on an additional sheet [J 



Identification reference: DC8 (M-DC8) 

The biological material may be made available only by the issue of a sample to 
an expert nominated by the requesters. Applicant makes use of Rule 13bis.6 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications are not for all designated States) 



E. SEPARATE FURNISHING OF INDICATIONS (leave blank if not applicable) 



The indications listed below will be s ubmitted to the International Bureau later (specify the general nature of the indications e.g. t "Accession 



Number of Deposit") 



For receivine Office use only 



[ | This sheet was received with the international applii 



Authorized officer 



For International Bureau use only 



| | This sheet was received by the International Bureau on: 



Authorized officer 



Form PCT/RO/I34 (Julyl998) 
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INDICATIONS RELATING TO DEPOSITED MICROORGANISM 
OR OTHER BIOLOGICAL MATERIAL 



(PCT Rule \3bis) 



A. The indications 



made below relate to the deposited microorganism or other biological material referred to in the description 



on page 



12 



, line 



17 



B. IDENTIFICATION OF DEPOSIT 



Funher deposits are identified on an additional sheet fx"| 



Name of depositary institution 
DSK-Deutsche Sammlung von Mikroorganismen and Zellkulturen GmbH 



Address of depositary institution (including postal code and country) 

Mascheroder weg lb 
D-38124 Braunschweig 
DE 



Date of deposit ^ ^ ^ 


Accession Number 


DSM ACC.2398 


C. ADDITIONAL INDICATIONS (leave 


blank if not applicable) This information is continued on an additional sheet | | 


Identification reference: 


D-DC8 . 2 





The biological material may be made available only by the issue of a sample to 
an expert nominated by the requesters. Applicant makes use of Rule 13bxs.6 



D DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications are not for alt designated States) 



E. SEPARATE FURNISHING OF INDICATIONS (leave blank if not applicable) 

The indications listed below will be submitted to the international Bureau later (specify the general ncntre of the indications e.g.. "Accession 
dumber of Deposit") 



For receiving Office use only 



f~| This sheet was received with the international application 



Authorized officer 



For International Bureau use only 



|~| This sheet was received by the International Bureau on: 



Authorized officer 
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INDICATIONS RELATING TO DEPOSITED MICROORGANISM 
1>DICAT OR OTHER BIOLOGICAL MATERIAL 

(PCTRule 136/5) 

:her biological material referred to in the description 



" „,,, hAovt reiite to the deoosited microorganism oro 

\ The indications mad; below reiae io . 

12 • 'me - 



B. IDENTIFICATION OF DEPOSIT 



Furdier deposits are 



Mascheroder Weg lb 
D-38124 Braunschweig 

DE 



Date of deposit 



May 5, 1999 



Accession Number 



DSM ACC 2399 



C. ADDITIONAL 



INDICATIONS dea,, blank if no, applicable) This information , 



verification ^".J^i. available only issue of^-ple to an, 



The biological mater 



Z*A novated by the requeste 



Applicant 



D. DESIGNATED STATES FOR 



WHICH INDICATIONS ARE MADE fifth, indications are not for alt designated States) 



Z. SEPARATE FURN 



NISHINC OF INDICATIONS flunt blank if not applicable) 



"The indications listed belowwill be submmed to the Imemat, 

S-jur.ber of Deposit") 



ional Bureau [ Mi Hspeci^tl,e general naa^e of, ke indications e. S .. "Accession 







in,-rflinnnil Bureau use ontv 
| — [ This 5 h_ £ t was received by the International Bureau on: 


□ This sheer was received with the international application 


Authorized officer 
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CLAIMS 

1 . An antibody which 

(i) reacts with an epitope on dendritic cells (DCs) displaying features of 
immature and/or mature DCs from peripheral blood mononuclear 
cells (PBMCs), but 

(ii) does not react with other PBMCs. 

2. The antibody of claim 1 . wherein said DCs represent a DC population of a 
maturational stage between immature and mature DCs. 

3. The antibody of claim 1 or 2, wherein said DCs are HLA-DR*. 

4. The antibody of any one of claims 1 to 3, wherein said DCs are CD64", 
CD33 + , CD45RA + , CD11c + and p55' and mostly CD16 + . 

5. The antibody of any one of claims 1 to 4, wherein said DCs are of restricted 
size and granularity located between lymphocytes and monocytes. 

6. The antibody of any one of claims 1 to 5, wherein said antibody is a 
monoclonal antibody, polyclonal antibody, chimeric antibody, humanized 
antibody, bispecific antibody, synthetic antibody, antibody fragment, or a 
chemically modified derivative of any of these. 

7. The bispecific antibody of claim 6 which recognizes an epitope specific for 
a tumor cell, a virus-infected cell, a T cell, a tumor-associated protein or a 
microbial protein. 



8. 



The antibody of any one of claims 1 to 7, wherein said DCs are recognized 
by the antibody produced by hybridoma cell line DSM ACC2241, by 
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9. 



14. 



hybridoma cell line DSM ACC 2399 or by hybridoma cell line DSM ACC 
2398. 

The antibody of any one of claims 1 to 8 which is produced by hybridoma 
cell line DSM ACC2241 , DSM ACC 2399 or DSM ACC 2998. 



10. A continuous, stable antibody-producing cell line which is capable of 
producing an antibody of any one of claims 1 to 9. 

11 The cell line of claim 10. wherein said cell line is a hybridoma cell line, 
preferably the hybridoma cell line having the deposit number DSM 
ACC2241, DSM ACC 2398 or DSM ACC 2399. 

12. An antigen or an epitope thereof which is recognized by the antibody of any 
one of claims 1 to 9. 

13. A polynucleotide encoding at least a variable region of an immunoglobulin 
chain of the antibody of any one of claims 1 to 9. 



A vector comprising the polynucleotide of claim 13, optionally in 
combination with a polynucleotide of claim 13 that encodes the variable 
region of the other immunoglobulin chain of said antibody. 

1 5. A host cell comprising a polynucleotide of claim 1 3 or a vector of claim 14. 



16. 



A method for preparing an antibody capable of recognizing dendritic cells 
(DCs) from peripheral blood mononuclear cells (PBMCs) or a functional 
fragment or derivative thereof comprising 

(a) culturing the cell of any one of claims 10, 1 1 or 15; and 

(b) isolating said antibody, functional fragment or immunoglobulin 
chain(s) thereof from the culture. 



RECTIFIED SHEET (RULE 91) 
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17. 



An antibody, fragment or derivatives thereof or immunoglobulin chain 
encoded by a polynucleotide of claim 13 or obtainable by the method of 
claim 16. 



18 A polypeptide comprising 

(a) a domain of a binding site of the antibody of any one of claims 1 to 9 
and 1 7 or an antigen or epitope of claim 12; and 

(b) at least one further domain. 

19. The polypeptide of claim 18, wherein said domains are linked by covalent 
or non-covalent bonds. 

20 The polypeptide of claim 18 or 19, wherein said at least one further domain 
comprises an effector molecule having a conformation suitable for 
biological activity, capable of sequestering an ion or selective binding to a 
solid support or to a preselected determinant. 

21 The polypeptide of claim 20, wherein said effector molecule is an enzyme, 
toxin, antigen, receptor, binding site, biosynthetic antibody binding site, 
growth factor, cell-differentiation factor, lymphokine, cytokine, hormone, a 
remotely detectable moiety, or anti-metabolite. 

22 The polypeptide of claim 20, wherein said molecule capable of 
sequestering an ion is calmodulin, methallothionein, a fragment thereof, or 
an amino acid sequence rich in at least one of glutamic acid, aspartic ac.d, 
lysine, and arginine. 

23 The polypeptide of claim 20, wherein said molecule capable of selective 
binding to a solid support is a positively or negatively charged amino aod 
sequence, a cysteine-containing amino acid sequence, streptavid.n, a 
fragment of Staphylococcus protein A, GST. a His-tag or LexA. 
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24. The polypeptide of claim 21, wherein said receptor is a co-stimulatory 
surface molecule important for T-cell activation or comprises an epitope 
binding site or a hormone binding site. 

25. The polypeptide of claim 24, wherein said co-stimulatory surface molecule 
is CD80 (B7-1 ) or CD86 (B7-2). 

26. A polynucleotide which upon expression encodes the antigen or epitope of 
claim 1 2 or polypeptide of any one of claims 1 8 to 25. 

27. A vector comprising the polynucleotide of claim 26. 

28. A cell transfected with the polynucleotide of claim 26 or the vector of claim 
27. 

29. A method for the preparation of the antigen or epitope of claim 12 or a 
polypeptide of any one of claims 18 to 25 or a fragment thereof which 
process comprises cultivating a cell of claim 28 and isolating the 
polypeptide from the culture. 

30. A method for isolating or identifying DCs as defined in any one of claims 1 
to 4 from peripheral blood, comprising the steps of 

(a) contacting a sample of peripheral blood with the antibody of any one 
of claims 1 to 9; and 

(b) detecting the presence of antibody/DC complexes; and/or 

(c) recovering dendritic cells which have bound to said antibody or 
functional fragment thereof. 

31. Dendritic cells as defined in any one of claims 1 to 4, recognized by the 
antibody of any one of claims 1 to 9, containing an antigen or epitope of 
claim 12 or obtainable by the method of claim 30. 
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The dendritic cells of claim 31 which have been modified to express a 
recombinant nucleic acid molecule. 

A method for preparing activated antigen-specific human T-cells in vitro 
comprising co-culturing T-cells with the dendritic celts of claim 31 or 32, 
exposed to an antigen or expressing an antigen to activate the T-cells to 
proliferate or to become cytotoxic in response to the antigen. 

A method for identifying an antigen recognizable by T-cells comprising 

(a) co-culturing T-cells with the dendritic cells of claim 31 or 32, exposed 
to said antigen, and 

(b) measuring T-cell proliferation, T-cetl cytotoxicity or T-cell lymphokine 

production. 

The method of claim 33 or 34 wherein the T-cells are CD4 + or CD8 + cells. 

A method for identifying T-cell activating or co-stimulating compounds 
comprising 

(a) culturing the dendritic cells of claim 31 or 32 and T-cells in the 
presence of a component capable of providing a detectable signal in 
response to T-cell activation with a compound to be screened under 
conditions to permit interaction of the compound with the cells, and 

(b) detecting the presence of a signal generated from the activation of 
the T-cells. 

A method for identifying compounds which suppress T-cell activation or 
stimulation comprising 

(a) contacting T-cells and dendritic cells of claim 31 or 32 in the 
presence of a component capable of providing a detectable signal in 
response to the activation of said T-cells by a T-cell activator with a 
compound to be screened under conditions to permit activation of 
the T-cell, and 
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38. 



39. 



40. 



41. 



(b) detecting the presence or absence of the signal generated from the 
interaction of the activator with the T-ceils. 

The method of any one of claims 33 to 37, wherein said dendritic cells are 
exposed to an antigen by incubation in culture media. 

The method of any one of claims 33 to 38 or the polypeptide of claim 21, 
wherein said antigen is a tumor antigen, a viral antigen, a microbial antigen, 
an allergen, an auto-antigen, a virus, a microorganism, a polypeptide, a 
peptide or a plurality of tumor cells. 

A method for the production of a pharmaceutical composition comprising 
the steps of the method of any one of claims 34 to 39 and (c) formulating 
the compound identified in step (b) in a pharmaceutical^ acceptable form. 

A kit comprising the antibody of any one of claims 1 to 9 and 17, the 
antigen or epitope of claim 12, the polypeptide of any one of claims 18 to 
25 the polynucleotide of claim 13 or 26, the vector of claim 14 or 27, the 
dendritic cells of claim 31 or 32, the T-cells obtainable by the method of 
claim 33 or 35 or the compound obtainable by the method of any one of 
claim 38 to 40. 

42. A composition comprising the antibody of any one of claims 1 to 9 and 17, 
the antigen or epitope of claim 12, the polypeptide of any one of claims 18 
to 25, the polynucleotide of claim 1 3 or 26, the vector of claim 14 or 27, the 
dendritic cells of claim 31 or 32, the T-cells obtainable by the method of 
claim 33 or 35 or the compound obtainable by the method of claim 40 

43. The composition of claim 42 which is a pharmaceutical composition 
optionally further comprising a pharmaceutical acceptable carrier. 

44. A non-human transgenic animal comprising the polynucleotide of claim 1 3 
or 26, the vector of claim 14 or 27, the dendritic cells of claim 31 or 32, the 



WO 99/58678 



84 



PCT/EP99/03218 



T-cells obtainable by the method of claim 33 or 35 or cells of claim 15 or 



28. 



45. 



46. 



47. 



48. 



49. 



50. 



51. 



A diagnostic composition comprising the antibody of any one of claims 1 to 
9 and 17, the antigen or epitope of claim 12, the polypeptide of any one of 
claims 18 to 25, the polynucleotide of claim 13 or 26, the vector of claim 14 
or 24 or the cells of claim 15 or 28 and optionally suitable means for 

detection. 

A vaccine comprising the antigen exposed dendritic cells or antigen 
expressing DCs as defined in claim 33 or the antigen or epitope of cla.m 
12. 

An immunopotentiating composition comprising the dendritic cells of claim 
31 or 32 and at least one antigen as defined in claim 39 capable of 
generating a protective immunological response to a disease in a human or 
an animal susceptible to such disease. 

Use of the T-cells obtainable by the method of claim 33, 35, 38 or 39 for the 
preparation of a pharmaceutical composition for adoptive immunotherapy. 

Use of the dendritic cells of claim 31 or 32 exposed to an antigen for the 
preparation of a pharmaceutical composition for activating T-cells .n a 
human or an animal. 

Use of the bispecific antibody of claim 5 or 6 for the preparation of a 
pharmaceutical composition for recrurting target cells with said dendnt.c 
cells. 

The use of claim 50, wherein the target cells are tumor cells or virus- 
infected cells or cells infected with a microorganism. 
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52 Modification of dendritic cells by transfecting genes for cytokines or 
signaling molecules to modulate or program immune response in vrtro or in 



vivo. 



53 A method for identifying molecules synthesized by DCs having enhancing, 
modulating or suppressing effect on the antigen-specific activation of T 

cells comprising 

(a) separating of molecules secreted by DCs of claim 31 into the culture 
supernatant and testing the enriched or isolated molecules for 
antigen-specific T cell activation in a cell culture system lacking DCs; 
and/or 

(b) comparing gene expression in DCs of claim 31 with that in other 
antigen-presenting cells. 

54 A method of propagating DC in vitro comprising 

(a) culturing DCs of claim 31 in a specific cytokine cocktail supporting 
growth and proliferation of DCs in vitro; and/or 

(b) immortalizing said DCs by transduction of transforming genes. 
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DNASIS DNA Translation [DC8-VH] 

File Name : DC8-VK ; 
Rcincje i 

Codon Table : Universal 

T T T T T 7 TTx»lv»po*«' 

Hi 90 99 108 

TTT7TTTT'. t l » a * * l b « 

144 153 162 
anlU »S™o e .SJc«»cS««.T»»»«»««««» 

T7T7TTTTT . « i o . i » » » 

IRQ 198 207 216 

T T T T T TTT. i « « « » " " 

252 261 270 

" T T T Y M Q L S S L T S E D 

297 306 315 324 



D K 

288 



TCT GCG GTC TAT TAT TGT GCA AGA TGG GAC TAG TGG GGC CAA GGG ACC ACG GTC 



V Y Y C A R W 



W G Q G T T V 



333 

ACC GTC TCC TCA 3 ' 



SUBSTITUTE SHEET (RULE 26) 



WO 99/58678 



,10/26 



PCT/EP99/03218 



Fig. 10 



DNASIS DNA Translation [DC8-VL] 

File Name : DC8-VL ; 

Range : 1 

Codon Table : Universal 



5' 



G£C AIT CAG CTG ACC CAG TCT CCA GCA ATC ATG TOT GCA TCT CCA GGG GAA AAG 

TTT'L TT's'T'A I M S A S P O E K 

81 90 99 108 

GTC ACC ATG ACC TGC AGG GCC AGC TCA AGT GTT AGT TCC AGT TAC TTG CAC TGG 

7TTTTTTTT s v s s s y l h w 

10 , , 35 i4A 153 162 

TTTTTTTT p k l « i * s * s » 

180 



189 198 207 216 



TTG GCT TCT GGA GTC COT GOT CGC TTC AGT GGC AGT GGG TCT GGG ACC TCT TAC 

T T T "g"v T "a "k f s g s g s g t s y 

- 252 261 270 

TCT CIC ACA ATC AGC GTC GAG GCT GAA GAT GCT GCC ACT TAT TAC TGC CAG 

T T T "l" "s" "s" "v"e A E D A A T V Y C 5 

_ QQ 297 306 315 324 

CAG TAC AGT GOT TAC III TAC ACG TTC GGA GGG GGG ACC AAG CTG GAG ATC AAA .3' 

T T T T T T T T T g g g t k l b i k 



SUBSTITUTE SHEET (RULE 26) 



WO 99/58678 



11/26 



PCT/EP99/03218 





O 
O 

o 

CO 



o 
o 
in 

CM 



O 
O 
O 
CM 



O 
O 

in 



o 
o 
o 



o 
o 

LO 



Fig. 11 
SUBSTITUTE SHEET (RULE 26) 



PCT/EP99/03218 

WO 99/58678 

12/26 




+ 

CO 

o 

D 

e 



+ 

Q 
O 



Fig. 12 A 



SUBSTITUTE SHEET (RULE 26) 



WO 99/58678 



13/26 



PCT/EP99/03218 




08 QL 09 OS 0> OC 02 Ot 0 



— in 

is 



■ o 



rcsi t 



Hn i H i i ii|ii'i| ""|"" l " 

08 0i 09 OS Ofr 0C 02 01 0 



o 
o 




ii H n n |i 1 1 H ■ i ■ M* ' 1 ' 1 1 ' * ' i* J 1 1 1 1 " 

08 0i 09 OS 0> 0C 02 01 0 



pu i inin i iliini""!"" ! " 11 ! 1 " 

08 01 09 OS OC 02 01 0 



+ 
00 

O 
Q 
£ 



+ 

5 
o 



Fig, 12 B 



SUBSTmJTE SHEET (RULE 26) 



WO 99/58678 



14/26 



PCT/EP99/03218 
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SEQUENCE LISTING 



(1) GENERAL INFORMATION : 

(i) APPLICANT: 

(A) NAME: Micromet GmbH 

(B) STREET: Am Klopferspitz 19 

(C) CITY: Martinsried 

(D) STATE: none 

(E) COUNTRY: Germany 

(F) POSTAL CODE (ZIP): 82152 

TITLE OF INVENTION : Novel antibodies and human dendritic cell 
population and uses thereof 

(iii) NUMBER OF SEQUENCES: 4 

(iv) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: Floppy disk 

(B) COMPUTER: IBM PC compatible 

(C) OPERATING SYSTEM: PC-DOS/MS-DOS 

(D) SOFTWARE : Patentln Release #1.0, Version #1.30 (EPO) 



(2) INFORMATION FOR SEQ ID NO: 1: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 336 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 
(iii) HYPOTHETICAL: NO 
(iv) ANTI-SENSE: NO 

(ix) FEATURE: 

(A) NAME /KEY : CDS 

(B) LOCATION: 1. .336 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 1: 

2 S 2 2 2 2 2 s s 2 2 s £ s s s 

1 5 

r-vr vrr TGC AAG GCT TCT GGC TAC ACC CTC ACC AGC TAC 

S SS £ 2 S S E * "~ ™s s " Tyc 

20 25 

Trr TTG CAC TGG GTG AAG CAG TGG CCT GGA CGA GGC CTT GAG TGG ATT 
Z III Ss Irp val Lys Gin Trp Pro Gly Arg Gly I*» Gl« Trp lie 



48 



96 



144 
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Z 5 S S S S = 5 5 S S S S K £ S 

50 55 

s z 2 = s s s s a s s s s s s s 

85 

100 105 



192 



240 



288 



336 



(2) INFORMATION FOR SEQ ID NO: 2: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 112 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2: 
Gin Val Gin Leu Gin Gin Ser Gly Ala Glu Leu Val Lys Pro Gly Ala 

Ser Val Lys Leu Ser Cys Lys Ala Ser Gly Tyr Thr Leu Thr Ser Tyr 

20 25 
Tr P Leu His Trp Val Lys Gin Trp Pro Gly Arg Gly Leu Glu Tr P lie 

35 40 
Gly Arg He Asp Pro Asn Ser Gly Gly Thr Lys Tyr Asp Glu Lys Phe 

50 55 60 

Lys Ser Lys Ala Thr Leu Thr Val Asp Lys Pro Ser Ser Thr Ala Tyr 

65 70 75 

Met Gin Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys 



85 



90 



Ala Arg Trp Asp Tyr Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser 
100 105 



(2) INFORMATION FOR SEQ ID NO: 3: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 324 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: cDNA 
(iii) HYPOTHETICAL: NO 
(iv) ANTI-SENSE: NO 

(ix) FEATURE: 

(A) NAME /KEY : CDS 

(B) LOCATION : 1 . .324 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3: 

Z S S E S K E S S S S 5 S E £ S 

a s s s s s e 5 s e e = s e e e 

130 135 
TAC TTG CAC TOG TAC CAG CAG AAG TCA GGT GCC TCC CCC AAA CTC TGG 
Tyr Leu His Trp Tyr Gin Gin Lys Ser Gly Ala Fro y ^ 

145 150 

^ »™ Trr AAC TTG GCT TCT GGA GTC CCT GCT CGC TTC AGT 

ATT TAT AGC ACA TCC AAC TTG W,i £i Ser 

lie Tyr Ser Thr Ser Asn Leu Ala Ser Gly Val Pro ax g 

165 170 

S E S E 5 E E E E E E S E E S S 
S E S S S E E E S E E E E 5 E 5 

195 200 

TAC ACG TTC GGA GGG GGG ACC AAG CTG GAG ATC AAA 
Jyr S Phe Gly Gly Gly Thr Lys Leu Glu He Lys 



48 



96 



144 



192 



240 



288 



324 



(2) INFORMATION FOR SEQ ID NO: 4: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 108 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION : SEQ ID NO: 4: 



ASP lie Gin Leu Thr Gin Ser Pro Ala lie Met Ser Ala Ser Pro Gly 

Glu Lys val Thr Met Thr Cys Arg Ala Ser Ser Ser Val Ser Ser Ser 
20 l ^ 
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Tyr Leu His Trp Tyr Gin Gin Lys Ser Gly Ma Ser Pro Lys Leu Trp 

35 40 
He Tyr Ser Thr Ser Asn Leu Ala Ser Gly Val Pro Ala Arg Phe Ser 
50 R * 



Gly Ser Gly Ser Gly Thr Ser Tyr Ser Leu Thr lie Ser Ser Val Glu 

65 70 
Ala Glu Asp Ala Ala Thr Tyr Tyr Cys Gin Gin Tyr Ser Gly Tyr Pro 

85 90 



Ty 



r Thr Phe Gly Gly Gly Thr Lys Leu Glu lie Lys 



100 



105 



BUDAPEST TREATY ON" THE INTERNATIONAL 
RECOGNITION Or THE DEPOSIT OF mCR®ORCMJSM5 > ' 
FOR THE PURPOSES OF PATENX T"8flfcED]jRS 



INTERNATIONAL FORM 



Micromet GmbH 

Am Klopferspitz 19 

82152 Martinsried viABruTY statement 

issued pursuant to Rule 10.2 by the 
INTERNATIONAL DEPOSITARY AUTHORITY 
identified ax the. bottom of this page 



L DEPOSITOR 


n. IDENTin CATION OF THE MICROORGANISM 


N«mc: Micromet GmbH 
Address: Am Klopferspitz 19 
82152 Martinsried 


Accession number given by the 
INTERNATIONAL DEPOSITARY AUTHORITY: 

DSM ACC23 98 

Date of tbs deposit or the transfer 1 : 
1999-05-05 



HI. VIABILITY STATEMENT 



The viability of the microorganism identified under n above was tested on 1999- 
Oa mar d*'*. the said microorganism was 



(X)' viable 



( y no longer viable 
IV. CONDITIONS UNDER WHICH THE VIABILITY TEST HAS BEEN PERFORMED 4 



V. INTERNATIONAL DEPOSITARY AUTHORITY 



Name' DSMZ-DEUTSCHE SAMMLUNG VON 

MIKROORGANISMEN UND ZELLKULTUREN GmbH 

Address: Maschcroder Weg lb 
D-38124 Braunschweig 



Sisiuimre(s) of pcrson(s) having the power to represent the 
International Depositary Airthority or of authorised of5cial(s): 

Date; 1999-05-17 



Indict the date of original deposit or. where a new deposit or a transfer has been made, the most recnt relevant date (dace of the new deposit or 
dote of the transfer). 

[n the cases referred to in Rule I0^(a) (ii) and (m). refer to the most recent viability test. 
Mar Jc with a cross the applicable box. 

Fill in if the information has been requested and if the results of the test wtre negative. 



Form DSMZ-BP>9 (sole page) 0196 



BUDAPEST TREATY ON THE INTERNATIONAL 
RECOGNITION OF THE DEPOSIT OF WCRflORG^TSM* 
FOR TKH PURPOSES OF PATENT ^RTCEIfLfKJ^ 



INTERNATIONAL FORM 



Micromet GmbH 




Am Klopferspitz 19 




82152 Martinsried 


RECEIPT IN THE CASE OF AN ORIGINAL DEPOSIT 
issued pursuant to Rule 7.1 by the 
INTERNATIONAL DEPOSITARY AUTHORITY 
identified a: the bottom of this pa-c 


1. identification of the microorganism 


Identification reference given by the DEPOSITOR: 
D-DC8 .2 


Accession number given by the 
INTERNATIONAL DEPOSITARY AUTHORITY: 

DSM ACC23 98 


II. SCIENTIFIC DESCRIPTION AND/OR PROPOSED TAXONOMIC DESIGNATION 


The mtcroorsanism identified under L above wis accompanied by*- 




( ) a scientific description 

( ) e proposed taxonomic designation 




(Mark with a cross where applicable). 




lit. RECEIPT AND ACCEPTANCE 


Tills ImcmationaJ Depositary Authority accepts the microorganism identified under I. above, which was received by it on 1999-05-05 
(Date of the original deposit) 1 . 


IV. RECEIPT OF REQUEST FOR CONVERSION 


The microorganism identified under I above was received by this International Depositary Authority on (date of original deposit) 
„d a requeslto convert the original deposit to a deposit under the Budapest Treaty was received by it on (date ofreec.pt of request 
for conversion). 


V. (INTERNATIONAL DEPOSITARY AUTHORITY 


Name- DSMZ-DEUTSCHE SAMMLUNG VON 

M1KROORCANISMEN UND ZELLKULTUREN GmbH 


Signatures) of person(s) having the power to represent the 
International Depositary Authority or of authorized officiai(s): 


Address: Maschcroder Weg 1 b 
D-38I24 Braunschweig 


Daxe: 1999-05-17 



' Where Rule 6.4 <d) applies, inch date is the da* on which the status of international depositary authority was acquired. 
Form DSMZ-BP/4 (sole page) 0196 



BUDAPEST TREATY ON THE INTERNATIONAL 
RECOGNITION OF THE DEPOSIT OF MICRGORG^ISMS* 
FOR THE PURPOSES OF PATENT PROCEDURE- 



INTENTIONAL, FORM 



Micromet GmbH 

Am Klopferspitz 19 

62152 Martinsried 



VIABJLITY STATEMENT 
isioctJ pursuant to Rule 1 0.2 by the 
INTERNATIONAL DEPOSITARY AUTHORITY 
MenriScd ai the bottom of this page 



I. DEPOSITOR 

Name: Micromet GmbH 
Adtfress: Am Klopferspitz 19 
82152 Martinsried 



0. IDEMTTH CATION OF THE MICROORGANISM 



Accession number given by the 
INTERNATIONAL. DEPOSITARY AUTHORITY. 

DSM ACC23 9 9 

Date of the deposit or the transfer': 
1999-05-05 



UL V1ABIUTY STATEMENT 

THeviob^ofthcm^^ 1999-05-05 
On thai date, the said microorganism was 

(X) 1 vu*Mc 

( y no longer viable ^ 

W . CONUmONS UNDER WHICH THE VIABILITY TEST HAS BEEN PERFORMED* 



INTERNATIONAL DEPOSITARY AUTHORITY 



Addxas; Matscheroder Wcg lb 
0-38124 Braunschweig 



Oac: 1999-05-17 



. « *c iK of c^ui ftp* or. ,*« , «w o, , «*r — — 

. S^'SS » in RU.C .0,(3) (W ~ m. » - — '~ 

: — of 0,1 ten wc ne8M!v< - 

Form DSMZ-BP/9 (soie page) 0196 



:i relevant dot: (date of the new deposit or 



BUDAPEST TREATY ON THE INTERNATIONAL 
RECOGNITION OF THE DEPOSIT OF NCCR0ORCA.NISN& r 
FOR THE PURPOSES OF PATENT PROCEDURE • 



INTERNATIONAL FORM 



Micromet GrabH 

Am Klopferspitz 19 

82152 Martinsried 



RECEIPT IN THE CASE OF AN ORIGINAL DEPOSIT 
issocd pursuant to Rule 7.1 by the 
INTERNATIONAL DEPOSITARY AUTHORITY 
identified at the boenm of this page 



, IDENTIFICATION OF THE MICROORGANISM 

Identified reference given by the DEPOSITOR: 
D-DC8 .1 



Accession number given by the 
INTERNATIONAL DEPOSITARY AUTHORITY; 



DSM ACC23 99 



u. sciemnc description and/or proposed taxonomic designation 



The microorganism 



identified under I. above was accompanied by: 



( ) a scientific description 

( ) a proposed taxonomic designation 

(Marie with a cross where applicable). 



WL 



RECEIPT AND ACCEPTANCE 



Thi, International Dcposhnry Author* accepts microorganism 
(Date of the original deposit) 1 . 



which was received by it on 1999-05-05 



IV. 



RECEIPT OF REQUEST FOR CONVERSION 



for conversion). 



V. INTERNATIONAL DEPOSITARY AUTHORITY 



hum*- DSMZ-DEUTSCHE SAMMLUNG VON 

NamC ' yTTKROORGANISMEN WO ZELLKULTUREN GmbH 

Address: Mascherodcr Weg lb 
0-38124 Brnirachwcig 



Signals) of pcrson(s) having the power to «P«^*J 
International Depositary Authoriry or of authorized of5cul(». 

dm: 1999-05-17 



■ W7, OT Rate 6.4 (d) W >ies. such date is >hc date on ** *■» 
form DS.MZ-BPM P«S«) 0196 



of international depositary authority w« acquired. 



INTERNATIONAL SEARCH REPORT 



I national Application No 

PCT/EP 99/03218 



t P lT F Tffi57lT tTM C07K16/18 
C12N15/86 C12N5/10 
G01N33/53 A61K39/00 



C07K16/46 C12N5/20 
C07K19/00 C12N15/62 
A61K39/395 A61K31/70 



CO7K14/705 

C12N5/06 

A61K35/14 



Acceding to International Patent Ctassilication (IPC) or to both nation* edification and IPC,. 
B. FIELDS SEARCHED 



Minimum documentation sea-ched (classification system (Cowed by caseation symbols) 

IPC 6 C12N 



Beanie data base cons.aed dunng the internal se arch (name o, data base and. where poetical, searcn terms useo, 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category ' 



Citation of document, with indication, where appropriate, of the relevant | 

WO 93 04187 A (MEDICAL RES COUNCIL) 
4 March 1993 (1993-03-04) 

page 2, line 12-16 
page 13, line 25 -page 14, line 14 
figure 4 

WO 98 15579 A (CANTERBURY HEALTH LIMITED 
•HART DEREK NIGEL JOHN (NZ)) 
16 April 1998 (1998-04-16) 

page 1, line 29 -page 3, line 17 
page 13, line 24 -page 14, line 6 
page 14, line 30 -page 15, line 3 



Relevant to claim No. 

1,6,7, 
10, 

12-32, 
44-47 



1,6,7, 
10, 

12-32, 
44-47 



page li, nne w -pay« m, - 
page 14, line 30 -page 15, line 3 
page 19, line 23-32 

-/- 



Further documents are listed in the continuation of box c * 

0 Special categories of cited documents : 

-A' document defining the general state of the art which is not 

considered to be of particular relevance 
■E' eariier document but published on or after the internal. on ai 

filing date . 
■i - ri ftrumen t which may throw doubts on pnorrty clatm(s) or 
L wh^h is cTted to establish the publication date of another 

citation or other special reason {as speeded) 
•O" document referring to an oral disclosure, use, exh.b.t.on or 

other means 

T" document published prior to the international Ming date but 
later than the priority date claimed 



0 



Patent family members are listed in annex. 



"V later document published after the mtemationa filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

"X" document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

-Y- document of particular relevance; Ihe claimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

document member of the same patent family 



"bate of the actual completion of the international search 

25 November 1999 

t Name and mailing address of the ISA 

1 European Patent Office, P.B. 561 8 Patentlaan 2 

NL - 2280 HV Rijswijk 
Tel (+31-70) 340-2040. Tx. 31 651 epo nl. 
Fax; (+31 -70) 340-3016 



Date of mailing of the international search report 

10/12/1999 

Authorized officer 

Covone, M 



Form PCT/1SA/210 (second sheet) (Jufy 1992) 



page 1 of 3 



INTERNATIONAL SEARCH REPORT 



I latlonal Application No 

PCT/EP 99/03218 



i?Vr"mK677^' U mn2M77 G01N33/68 C12Q1/68 A61K48/00 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 8 Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



WO 95 12409 A (CANTERBURY HEALTH LIMITED 
;HART DEREK NIGEL JOHN (NZ)) 
11 May 1995 (1995-05-11) 
page 4, line 1-8 
page 6, line 15-18 
page 20, line 20 -page 22, line 20 
claims 

WO 97 04802 A (PACIFIC NORTHWEST CANCER 
FOUND ; MURPHY GERALD P (US); B0YNT0N ALTO) 
13 February 1997 (1997-02-13) 
page 4, paragraph 4 -page 5, paragraph 3 
example 8 

-/-- 



1-54 



33-43, 
48-54 



rj 



Further documents are listed in the continuation of box C. 



Patent family members are listed in annex. 



• Special categories of cited documents : 

"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international 

filing date 

"L" document which may throw doubts on priority clarm(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

"O" document referring to an oral disclosure, use. exhibition or 
other means 

"P" document published prior to the international filing date but 
later than the priority date claimed 



T* later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

"X" document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

"Y" document of particular relevance; the claimed invention 

cannot be considered to involve an inventrve step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

document member of the same patent family 



Date of the actual completion of the international search 



25 November 1999 



Name and mailing address of the ISA 

European Patent Office. P.B. 5818 Patentlaan 2 
NL - 2260 HV Rijswijk 
Tel. (+31-70)340-2040. Tx. 31 651 epo nl. 
Fax: (+31-70) 340-3016 



Date of mailing of the international search report 



Authorized officer 



Covone, M 



Form PCT/lSA/210 (second sheet) (July 1992) 



page 2 of 3 



INTERNATIONAL SEARCH REPORT 



^Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT 



I national Application No 

PCT/EP 99/03218 



Category * I Citation ol document, with indication.where appropriate, of the relevant passages 



P.X 



SNAPP, KAREN R. ET AL: "A novel P- 
selectin glycoprotein 1 igand-1 monoclonal 
antibody recognizes an epitope within the 
tyrosine sulfate motif of human PSGL-1 and 
blocks recognition of both P- and L- 

selectin" 

BLOOD (1998), 91(1), 154-164 , XP002123922 
abstract 

HSU F J ET AL: "Antigen-pulsed dendritic 
cells are effective in inducing immune 
responses in patients with B-cell lymphoma 
(Meeting abstract)." 

BLOOD, (1994). VOL. 84, NO. 10, SUPPL. 1, 
PP. 520A. ISSN: 0903-1936., XP000857234 
Div. Of Oncology, Stanford Univ. Medical 
Center, Stanford, CA. 
the whole document 

EP 0 404 097 A (BEHRINGWERKE AG) 

27 December 1990 (1990-12-27) 
abstract 

SCHAKEL K ET AL: "A novel dendritic cell 
population in human blood: one-step 
immunomagnetic isolation by a specific mAb 
( M - DC8 ) and in vitro priming of 
cytotoxic T lymphocytes." 
EUROPEAN JOURNAL OF IMMUNOLOGY, (1998 DEC) 

28 (12) 4084-93. , XP000857207 
abstract 

figure 7 



12,18-29 



52 



6,7, 
18-25 



1-54 



Form PCT/1SA/210 (conlinuation ot second sheet) (Juy 1992) 
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